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Description 

RELD OF THF lN\/PKnrin|v| 

[0001] The present Invention relates to a photothenmographic material. In partlcuter. it relates to a pfjotottieimo- 
graphic material that can provides sufficient image density and can sufficiently suppress coloialion of blank portions 
dunng storage in the dark after development 

BACKGROIiMf^ OF THE \miPtmr^ 

[0002J in recent years, reducUon of amount of waste processing solutions Is suongly desired In the medical diag- 
nosis field and the photogrephk: art fieU from the standpoints of environmental protection and space savings. JetiL 
niques relating to photosensitive themwgraphie materials for use in medkai diagnosis and photographfc-art processes 
are required which enables efiteleiit exposure by a laser image setter or a laser imager and tbimatton of a dear black 
image having high resolutton and sharpness. The photosensitive thennographte materials can provide users with a aim- 
pie and non-polluting heat development processing system that eBminatas the use of sokitton^ype piocessing chemi- 

Cells* 

[0003] Tl»e same Is dernanded in the field of ordinary image*ra»Ing materials. Howwrenphoti^^ 
use require high image quality excellent in sharpness and graininese as they need very fine Images. In addition, for 
easy diagnosis, cold monochromatte images are prefened. At present various types of hanl copy systems using pig- 
ment and dye. tor example, ink jet printers and electrephotograpWc systems are ovdiabie as ordinary imaging mstsms. 
However, no satisiactory image-fonning system Is available for medteal use. 

lOOOiq Weanwhile, methods lAilizing a silver salt of an organic acid for tomiing an image by heat devetepme^ 
descnbed tor exarrpte. in U.S. Patent Nos. 3.152.904 and 3.4S7.075 and D. Ktostervoer. Thennally Precessed Silver 
f Materials. Nefaiette. Sthed.. compiledby Jl Stufge. V. Vtalworth and A. ShepA Chap- 
ter9^p.279 (1989). The photothennographk» material, in partlcuiar. comprises a image^iming layer (photosensitive 
layer)contaMng a photocataiyst {e.g.. sliver haHde) in a catalyticaily active amount, a reducing agent, a reducible sih/er 
*" <'P*'<"»"y * *°nlng agem for contralling tone of silver, whteh ere isually dis- 

pwseo « a bindermatrix. When the photothennographic material is heated at a high temperahire (e.g.. WC or higher) 
after Imagewise light exposure, a monochromatte black silver image Is produced through an oxIdaBon-reduction reac- 
tion between the silver haOds or the reducible silversalt (whteh functions as an oxMlzing agent) and the redudng agent 
The oxidation-reduction reaction is aoceierated by catalyib action of a latent image of silver halUe generated upon 
ecposure. Therefore, the monochromatic sih«r images are formed in exposed areas of the materials. This technique is 
1^T^^^?S!^^^^±^'*^^^^^'" and Japanese l^nt Pubficatton (Kokoku. hereinafter 
tern for medical diagnosis utilizing photothenmographte materials. 

I00O5J Because the albrementlonedphotothemiographio materials are not subjected to fixation after heat devetoo- 
rnent. the thermally reaaive organk: acM silversalt and reducing agent are left in the photothemiogrephk: materials as 
tliey are. Thus, they suffer a problem that blank portions thereof are cokired If the materials are storedfor a tong period 
epI^tSvi"'^ dev^opment Phenol type reducing agents (see. for exampte. Eurepean Patent Publication 
EPM()3764Ai. Japanese Patent Laid-open Publication (i<Okai. hereinafter reffenedto 

etc.) are effectively used for the photothennographk: materials because of ttieir high reactivity, and the coloration of 
blank portions can ^Teetively be suppressed by reducing the amount ttiereof to be used. However, if the amount of o- 
bsphenol type reducing agent to be used is reduce^ It becomes hvossible to obtain suffkiient image density, and thus 
image «torability is difficult to be compatible with imago densky. 

SUMMARV OF T^p iHVFrfTlffM 

i?!5!S2> . . ^" *»» P'^'^"* \m^T^ is to provide a photottiennographic material ttiat can provide 

S!tST!^ '^^f prac««d reaction temperatures (specifically 100-1400C) with practtoal reaction times (specif- 
ically 1 -30 seconds), and can suffksfently suppress eoforation of blank portions during stoiage in the darfc after devetop- 

P^^««lnventtenconductedextensive«^ As 

J^i^Z^?^ !f «"^"''* Whteh is used as a reducing agent, and a compound having a particular 

^S^^iH "^l^"^ »" combinatton in photottiemwgraphte materials, suffteient 'image 

* ^ ^"^ ^""""^ '^"'^ "^"^ impreved without suttstanttally degreding the rediL 

ing property Thus, they accomplished the present invention. 

[00081 That is, the present invention provides a photothermogrephte material comprising, on one sMe of a support, 
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a photosensitive silver halide, a non-photosensltive silver salt of an organic acid, a reducing agent for silver ions and a 
binder, wherein it contains one or more phenol compounds as the reducing agent and one or more compounds satis- 
fying at least one of the following requlrenients A and B in ccmtdnatton: 
A: the hydrogen bond formation fate constant Kf Is 20-4000, 

B: the chemical structure Is represented by the foflowing formula (II). (III). (IV) or (V), or has a phosphoryl group: 




(XV) 



30 



[0009] In the fonnula (II), R^^ and independently represent an alkyl group, and represents an alkyt group; 
an aryl group or a heterocycTic group. TWo or more of R^^ , R^ and Pp^ may be taken together to form a ring. r 
[0010] In the formula (111). R^^ and R^ Independently represent an alkyl group, an aryl group or a heterocycQc 
group. R^^ and R^ may be taken together to form a ring. 

[0011] In the formula (IV), R*^ and R^ Independently represent an alkyl groups an aryl group or a heterocycfic 
group. R^ represents an alkyl group, an aryl group, a heterocyclto group or -N(R^) (R^. fi^ and fl"*^ independently 
represent an alkyl group, an aiyl group or a heterocydte group. TWo or more of R*^ , R^. R^, R** and R^ may be taken 
to£^ther to form a ring. 

[0012] In the formula (V). R^\ R^, R®, R^ and R® independently represent a hydrogen atom or a substituent. 
Two or more of R^\ R^. R^, R^ and R®^ may be taken together to lorn a ring. 

[0013] The phenol compound contained in the photothemiographic material of the present invention is preferably 
an o-polyphenol compound, In particular, a compound represented by the following formula (I). 




(X) 



[0014] in the formula. R\ R^. R^. R^. R*, R®, R^ and R® independently represent a hydrogen atom or a group that 
can substitute on a benzene ring, and L represents a group -S- or a group -CHF^- where R^ represents a hydrogen 
atom or an alkyl group. 

[0015] As the conripound represented by the formula (I), prefened are those compounds where R^. R^. and R^ 
55 are hydrogen atoms. R^ and R^ independently represents an alkyl group, R^ and R® Independently represents an alkyl 
group, and L is -CHR^-. Particularly prefenred are those compounds where R^ and ffi independently represent a sec- 
ondary or tertiary alkyl group. 

[0016] The photothenfnographto material of the present invention preferably contains a compound of which hydro- 
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gen bond fbmnation rate constant Kf is 70 to 4000. 

[001 71 Further, the photothennographic material of the present inventfon preferably contains an o-polyphenol com- 
pound and one or mora compounds having a phosphoryL The compound having a phosphoryl group is preferably a 
compound represented by the following fbmiuta (VI): 



w 



15 




so 



55 



(IV) 



(poiq In the formula, and independently represent an alkyi groups an aryl group, an aralkyl group, an 

alkoxy group, an aryloxy group, an amino group or a heterocyclic group. 

[0019] In the present specification, indicates a range including numerical values mentioned before and after It as 

so the minimum and maximum values, respeefively 

[0020] By using a phenolic compound and a compound having a hydrogen bond fbmfiation rate constant Kf of 20- 
4000 or represented by the fbrmute (II), (III), (IV) or (V) or a compound having a phosphoryl group In comblnalion, it 
became possible to provide a photothemnographic material that can provide sufficient mage density at a practical reac- 
tion temperature and within a practical reaction time, and can sufficiently suppress coloration of blank portions after 

25 development and Storage in the dark. 

BRIEF PESCniPTIQN OFTHg DRAVtflMft.Q 
[0021] 

30 

Rg. 1 is a side view of an exemplary heat developing apparatus used fbr the examples. In the figure, there are 
shown a photothermographfc material 1 0, canylng-in roller pairs 1 1 . canylng-out roller paire 12, roHere 13, a flat 
surface 14, heaters 15. and guide panels 1 6. The apparatus consistB of a preheating section A. a heat devetopment 
sectton B. and a gradual cooRng section C. 
35 Fig.2 shows an inner packaging material 2 containing stacked photothermographte material sheets 1 1n a predeter- 
mined size, whfch Is further pacicagad with an outer packaging material 3. 

Rg. 3 shows stacked photothennographfc material sheets 1 packaged with an inner packaging material 20. 
Rg. 4 Is a side view of the photothemnographic material having a support 1 0, an Image-lbmiing l^r 1 1 and a sur- 
face protective layer 12 stacked in this order on one surface of the support, and a back layer 13 provided on the 
40 Other side of the support 

PREFERRED FMROniMFFfTS OPTHg iNVF^ mr^M 

[0022] The photothemnographfc material of the present inventwn comprises, on one side of a support a photosen- 
45 sttive slh/er halkle. a non-photosensitive sliver salt of an organfc acW. a reducing agent fbr silver Ions and a binder. It is 
characterized by containing (1 ) one or more phenol compounds as the reducing agent, and (2) one or more compounds 
satisfying at least one of the requirement A (It has a hydrogen bond fomnatlon rate constant Kf of 20-4000) and the 
requirement B fit has a structure represented by the aforementioned fonmula (II). (Ill), (IV) or (V). or has a phosohorvl 
group), in combinatfon. f ^ j 

[0023] The photothemnographk: material of the present invention contains one or more phenol compounds. It Is 
known that a phenol compound is used as a reducing agent as seen in European Patent Publication EP0803764A1, 
JP-A-51 -51 933. JP-A-6-3793 and so forth, and such known phenol compounds can be used for the present inventkjn.' 
[0024] As a result of the extensive study of the present inventors. It was found that, H such a known reducing agent 
and a compound represented by the formula (II), (III). (IV) or (V) or a compound having a phosphoryl group were used 
in comblnatfon. there could be obtained a surprising effect that Image storabHIty could be markedly Improved with sub- 
stantially maintaining the heat-developabillty 

[0025] As the phenol compound used for the present inventfon, o-polyphend compounds are preferred because of 
their high heat-developability. 
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[0Q26] The 'o-polyphenol compoun(f referred to in the present speclficatjon may be any compound, so tong as it 
is a reducing agent containing the foitowing structure. 

OH OH 

10 

[0027] Among such compounds, those compounds of the formula (I) are preferred because of their higher heat- 
developabiOty. The compounds of the formula (I) will be explained in detail 

[0028] In the formula (I), to independently represent a hydrogen atom or a group that can sut)stitute on a ben- 
ts zene ring. Examples of the group that can substitute on a benzene ring include a halogen atom, an akyl group, an aryl 
group, an aralkyt group, an allcoxy group, an acylamino group, a sulfonamide group, an acyl group, a carbamoyl group, 
a sulfamoyi group, an allcoxycart>onyl group, a sulfonyl group, an alkoxyallcyl group, art acylaminoaOcyl group and so 
forth. Examples of the allcyl group include methyl group, ethyl group, propyl group, butyl group, isopropyl group, t-butyl 
group, t-amyl group, cycfohexyl group, l-meth/leyclohexyt group and so forth. Examples of the araflcyl group include 
ao benzyl group and so forth. 

(0029] Preferably, R^ R^, R^ and R^ independently represent an allcyl group, more preferatsly a primary allcyl group 
having 1 -20 cartx)n atoms, a secondary alkyl group having 3-20 cait>on atoms, or a tertiary alkyi group having 4-20 car- 
bon atoms. 

[0030] These groups may further have one or more suitable subslatuents. Examples of the substituents include a 
25 halogen atom, an aryf group, a heterocyclic group; an alkoxy group, an arytoxy group, an alkytthlo group, an arytthlo 
group, a hydroxyl group, an acyioxy group, an amino group; an alkoxycart)onyl groups an acyl group, an acylamino 
group, an oxycarfoonyl group, a carbannoyl group; a sulfonyl groups a sulfamoyi group, a sulfonamide group; a phospho- 
ryl group, a carboxyl group and so forth. 

[0031] Examples of the primary allcyl group include methyl group, ethyl group, propyl group, butyl group, pentyl 
30 group, hexyl group, heptyl group, octyl group, nonyl group, decyl group, dodecyl group, benzyl group, methoxyniethyl 
group, 2-methoxyethyl group, phenethyl group, hexyloxycarbon^ethyl group and so forth. Preferred are m^hyl group 
and ethyl group. 

[0032] Examples of the secondary alkyi group include isopropyl group, cyctohexyl group, cyclopentyl group, 1- 
methoxymethyl-ethyi group, 1 -butoxyethyt-ethyl group and so forth. Preferred are unsubstftuted secondary alkyl groups, 

35 and particularly preferred are teopropyl group and cyclohexyl group. 

[0033] Examples of the tertiary alkyl group include t-butyl group, t-amyl group, t-octyl group. l-methyfoyclohexyl 
group, Vmethyicyclopentyl group, l-methylcyclopropyl group, l-methyl-l-phenylethyl group, l,l-dlmethyl-4-hexytoxy- 
carbonylbutyl group and so forth. Preferred are unsubstituted tertiary alkyl groups, partlcularty prefierred are t-butyl 
group and 1 -methylcyctohexyl group, and the most preVenred is t-butyl group. 

40 [0034] Preferat>ty, R^ and R^ independently represent a secondary alkyl group or a tertiary alkyl group. If a second- 
ary alkyi group or a tertiary alkyl group is selected, coating amount can be nnarkedly reduced, and hence the productfon 
cost of the photothermographc material and labors may be markedly reduced. Further, if a secondary alkyl group or a 
tertiary alkyl group is selected, image storability is extremely degraded, unless a compound having a phosphoryl group 
is used in combination. However, by using them in combination according to the present invention, the image storability 

45 is markedly improved. In view of development activity, tertiary alkyl groups are prefenred as R^ and R®. While and 
may be Identical or different, thay are preferably identical to each other. 
[0035] As R^ and R^, unsubstituted alkyl groups are prefennad. Specific examples thereof include methyl group, 
ethyl group, propyl group, Ixjtyl group, isopropyl group, t-butyl group, t-amyl group, cyclohexyl group, 1-m^hyteyclohexyl 
group and so forth. More prefenred are methyl group, ethyl group; Isopropyl group and t-butyl group; and most preferred 

50 are methyl group and ethyl group. 

[0036] Preferably, R^ R^ R^ and R^ independently r^resent a hydrogen atom, a halogen atom or an alkyl group, 
more preferably a hydrogen atom. 

[0037] L represents a group -S- or a group -CHR®- where R^ represents a hydrogen atom or an alkyl group. The 
alkyl group is preferably one having 1 -20 carbon atoms, which may be unsubstituted or substituted with another or other 
55 substituents. Examples of the unsubstituted alkyl group Include methyl group, ethyl group, propyl group, butyl group, 
heptyl group, undecyl group, isopropyl group, 1-ethylpentyl group. 2,4,4-trimethylpentyl group and so forth. Examples 
of the $ut)stituent for the allcyl group are similar to those mentioned for R^ , R^, R^ and R^. R^ is more preferably a hydro- 
gen atom or an unsutistituted alkyl group having 1-12 carbon atoms, further preferably a hydrogen atom or an alkyl 
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group having 1 -7 cart>on atoms, panteularly preferably a hydroger) atora methyl group or n-propyl group. 

[0038] Specific examples of the phenol compound of the formula (I) used for the present Invention will be fisted 

belowt However, the phenol compounds that can be used fbr the present Invention are not limited to these. 
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0-33) 



15 




(1-34) 




[0039] Other than the above compounds, specific examples of the phenol compound used forthe present invention 
are also seen in European Patent Publication EP0803764A1. JP-A-51-51933 and JP-A-6-3793. 
(0040] The a<kmion e^unt^off^the phenol 66m^ is preferably 0:01^:0 gmi?,.niore prererably^air2.0 g/m^. 
With respect to onefnole^bf sllveron the surface having the image-forming layer, it is preferably 2-40 mole %, m0r^^ref- 
erabiy 5-30 mole %; 

[0041] Now, the compound having a hydrogen bond fbmnation rate constant Kf of 20-4000 will be explained. 
[0042] The hydrogen t)ond formation rate constant Kf, which Is used as an Index of hydrogen kM>nd formation, is a 
constant that was examined by R.W. Taft et al. in J. Am. Chem. Soc., 91 . 4794 (1 969), etc This is a reaction rate con- 
stant in a re£u:tion where a hydrogen bond is formed between p-FCel-UOH and a compound, and it is measured by F- 
NMR or IR or by using a thenmodynamic technique. Specific hydrogen bond formation rate constants Kf of various com- 
pounds are mentioned in the aforementioned J. Am. Chem. Soc., 91 , 4794 (1969). In the present invention, Kf is pref* 
erably 20-4000, more preferably 70-4000, further preferably 100-4000, particularly preferably 250-2000. lypical 
examples of compounds having a hydrogen bond formation rate constant Kf of 20-4000 are listed below. 



50 





Kf 


Hexamethylphosphamide 
Triphenylphosphine oxide 
4-Dimethylaminopyridine 
Dimethyl sulfoxide 


3600 

1456 ±80 
650 ±90 
338 ±7 
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(continued) 




Kf 


2,6<Dimethyl-Y-pyrone 


318±18 


Tetramethylurea 


261 ±5 


Tilmethyl phosphate 


250 ±8 


N.N-Dimefthylacetami€te 


242±6 


N.N-Oimethylbenzamide 


167±16 


Phenyl methyl sulfoxide 


141 ±4 


4-MethoxypyrWlne 


139±2 


4.Methylpyridine 


107±2 


N,N-DimethylBycloh6xy]amine 


118 + 2 


N.N-OlmethyHbrmamide 


115±2 


Diphenyl suHaxMe 


106±2 


Ravone 


98±6 


N,N-Olmethy^n-propylanfiine 


d5±1 


TKmethylannlne 


85 + 2 


2-n-Butylpyridlne 


76±2 


rynaine 


78±1 


Quinoline 


71 ±3 


Trwi-butylamlne 


37±3 


N.N-Dlmethylbenzylanfiine 


38 ±3 


Pyrinldlne 


22.5 ±0.5 
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[0043] "me compound of the formula (II) will be explained In detail hereafter. 

[0044] m the formula (II), R^i and r22 independently represent an alKyl group. R^^ represents an alkyi group^ an 
aryl group or a heterocyclic group. TTiese groups may be unsubstltuted or maybe substituted wRh one or more substft- 
uents. B^les of the substituents Include those substituents mentioned hereinafter for ffiK As specific examples of 
R and R«, there can be nnemioned methyl group, ethyl group, profyl group, butyl group. Isopropyl group, t-butyl 
group, t-amyl group, cydohexyl group. 1-methylcyclohexyI group, benzyl group and so forth as the alkyl group phenyl 
groups p-tolyl group, p-methoxyphenyl group and so forth as the aryl group. 2-tetrahydrofuranyl group, 4.pyridyl group 
and so forth as the heterocyclic group. These groups may be unsubstituted or m^ be substituted with one or more 
other subgituents^e alkyl group refen^d to herein does not include an alkenyl group or an alkynyf greupi TWo or more 
of R^\ R-^ and R^^ may be taken together to form a ring. 
[0045] The compound of the formula (III) wUI be explained In detail hereafter. 

[0048] In the formula (III), ffi^ and R^^ independently represent an alkyl group, an aryl group or a heterocyclb 
group. These ^oups nr»ay be unsubstituted or m^ be substituted with one or more substituents. Examples of the sub- 
stituents include those substituents menttoned hereinafter for R^i. As specific examples of R^ and R^. there can be 
mentfoned methyl group, ethyl group, propyl group, butyl group, isopropyt group, t-butyl group. t^I group, cydohexyl 
group, l-methylcydohexyl group, benzyl group and so forth as the alkyl group, phenyl group, prolyl group p-methocy- 
phenyl group and so forth as the aryl group, 2*tetrahydrofuranyi group. 4.pyridyl group and so forth as the heterocyclic 

group. These substituents may be unsubstituted ornwy be substituted with one ormore other subs^^ R^^ andR® 
may be taken together to fonm a rfng. 

[0047] The compound of the fonrula (IV) will be explained In detail hereafter. 

'^^^ r.43 *® ^"""'^ Independently represent an alkyi group, an aryl group or a heterocyclto 

group R represents an alkyl group, an aryl group, a heterocyclic group or .N(R'>^KR^. and R« independently 
represent an alkyl group, an aryl group or a heterocycDc group. These groups may be unsubstituted or may be substi- 
tLrted with one or more substituents Examples of the substituents Include those substituents mentioned herelnafterfor 
R . As speclffo examples of R*2 and R«. there can be mentioned methyl group, ethyl group, propyl group; butyl 
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group, isopropyl group, t-butyl group, t-amyl group, cydohexyl group, l-methylcydohexyi group, benzyl group and so 
forth as the allcyl group, phenyl group, p-tolyl group, p-methoxyphenyl group and so forth as the aryl group, 2-tetrahy- 
drofuranyl group, 4-pyridyl group and so forth as the heterocyclic group. These substituents may be unsubstituted or 
may be substituted with one or more other substituents. Two or more of R*\ R^, R^, fl^ and may be taken 
5 together to torm a ring. 

[0049] The compound of the formula (V) will be explained in detail hereafter. 

[00501 In the formula (V). ^\ R^. R®. and R* Independently represent a hydrogen atom or a substituent 
Examples of the substituent Include a Dnear, branched or cyclic allcyl group, a linear, branched or Qfcfic alkenyl group, 
an alicynyl group, an aryl group, an acyloxy group, an a»coxycart>onytoxy group, an aryloxycaft>onyloxy group, a car- 
lo bamoyloxy group, a carbonanrtide group, a sulfonamide group, a carbamoyl group, a sulfamoyl group, an alkoxy group, 
an aryloxy group, an aryloxycarbonyl group, an alkoxycaibonyl group, an N-acylsulfamoyI group, an N-sulfamoylcar- 
bamoyl group, an alkylsulfonyi group, an arylsulfonyl group, an alkoxycarbonylamlno group, an aryloxycarbonylamino 
group, an amino groip. an ammonio group, a cyano group, a nitro group, a carboxyt group, a hydroxy group, a sulto 
group, a meroapto sroup, an alkylsulfinyl group, an arylsulflnyl groups an alkylthlo group, an arylthk) group, a ureido 
15 group, a heterocyclic group (for example, 3- to 1 2-membered monocycles or condensed cycles contalrting at least one 
nitrogen atom, o^^gen atom, sulfur atom or the Bke), a heterocyclyloxy group, a heterocydylthto group, an aeyl group, 
a sutfamoylamino groups a eilyl group, a halogen atom and so forth. 

plOSI] Specific examples of the subsmuent include a hydrogen atom, a linear, branched or cycTic aikyi group having 
1-10 carbon atoms (e.g., trffluoromethyl, methyl, ethyl, propyl, heptafluoropropyl, isopropyl, butyl, t-butyl, t-pentyt, 

20 cyclopentyl, cydohexyl, octyi, 2-ethyihexyl etc.), a Bnear, branched or cydic alkenyl group having 2-1 0 cartion atoms 
(e.g., vinyl. 1-methylvlnyi. c^ohexen-1-yl etc.), an all^nyl group having 2-10 caitjon atoms (e.g.. ethynyl, 1-propynyl 
etc.), an aryl groip having 6-14 cartK>n atoms (e.g., phenyl, naphthyt eic.), an acyloxy group having 1-10 carbon atoms 
(e.g-, acetoxy. benzoyloxy etc.). an alkoxycarbonyloxy group having 2-10 cart)on atoms (e.g., methoxycaibonyloxy 
group, 2-m6thoxyethc»cycart)onyloxy group etc.). an aryloxycartwnytaxy group having 7-1 4 carbon atoms (e.g.. phenox- 

25 ycarbonyloxy group ete.), a carbamoyloxy group having 1-12 caibon atoms (e.g., N.IM-dimethyk5arbainoyloxy e^.), a 
carbonamide group having 1-12 carbon atoms (e.g., formamkie, N-methylacetamkte, ac^amide, N-methylfonmamide, 
benzamlde etc.), a sulfonamkto group having 1-10 carbon atoms (e.g., methanesulfonamkfo^ benzeneeulfonamldc^ p- 
toluenesulfonamido etc.), a cart>amoyl group having 1-10 carbon atoms (e.g., N-methylcarbamoyI, N.N-diethylcar- 
bamoyl, N-mesylcarbamoyI etc.), a sulfiamoyi group having 0-10 cart>on atoms (e.g., N-butylsulfs»noyl. N.N-diethylsul- 

3o fanoyi, N-mettv*-N-(4Hfnethoxyphenyl)sulfamoyl ete.), an alkoxy group having 1-10 carbon atoms (e.g., methoxy, 
propoxy, isopropoxy, octyloxy, t-octyloxy etc.), an aryloxy group having 6-14 ca(t>on atoms (e.g., phenoxy, 4<nethoxy- 
phenoxy, naphthoxy eta), an aryloxycarbonyl group having 7-14 carbon atoms (e.g., phenoxycarbonyl, naphthoxycar- 
bonyl etc.). an alkoxycarbonyl group having 2-10 cartwn atoms (e.g., methoxycarbonyl, t-butoxycarbonyl etc.). an N- 
acylsuHamoyl group having 1-12 cart>on atoms (e.g., N-ethylsulfamoyI, N-benzoylsulfamoyi etc.), an N-suWamoylcar- 

35 bamoyi group having 1-12 carbon atoms (e.g., N-methanesulfonylcaibamoyl group etc.), an alkylsulfonyi group having 
1-10 carbon atoms (e.g., methanesulfonyl, octylsulfonyl, 2-methDxyethylsulfonyl eta), an arylsulfonyl group having 6-14 
carbon atoms (e.g., benzenesulfonyl, p-toluenesulfonyl, 4-phenyteulfonylphenylsultonyl etc.). an alkoxycarbonylamino 
group having 2-10 cart>on atoms (e.g.. ethoxycait>onylamlno etc), an arytoxycaibonylamino group having 7-14 carbon 
atoms (e.g., phenoxycarbonylamlno. naphthoxycarbonylamino etc.), an amino group having 0-10 carbon atoms (ag.. 

40 amino, methylamino, dlethylamlno, diisopropylamino, anillno, morpholino etc.), an ammonio group having 3-12 cartwn 
atoms (e.g., trimethylammonio group, dimethytbenzylammonio group etc.). a cyano group, a nitro group, a carboxyl 
group, a hydroxy group, a sulfo group, a mercapto group, an alkylsulfinyl group having 1 -10 carbon atoms (e.g., meth- 
anesulfinyl, octanesulflnyl etc.), an arylsulfinyl group having 6-14 cartx>n atoms (e.g., benzenesulfinyl, 4-chlorophenyl- 
sulfinyl, p^oluenesulfinyl etc.), an alkylthlo group having 1-10 carbon atoms (e.g., methytthio, octylthio, cyclohexylthio 

45 etc.). an arylthio group having 6-1 4 carbon atoms (e.g., phenylthio, naphthylthio etc.), a ureido group having 1 -13 car- 
bon atoms (e.g. 3-methylureldo. 3,3-dimethylurekJo, 1 ,3-diphenylureido etc.), a heterocyclic group having 2-1 5 carbon 
atoms (a 3- to 1 2-membered monocycle or condensed cycle containing nitrogen, oxygen, sulfur etc. as a hetero atom, 
e.g., 2-furyl. 2-f)yranyl. 2-pyridyl. 2-thienyl, 2-lmida2olyl, morpholino, 2-qulnolyl, 2-benzimidazolyl, 2-benzolhiazolyl. 2- 
benzooxazolyl etc.). a heteroc^ylc»cy group (e.g.. pyridyloxy, pyrazoiyloxy etc.), a heterocyclylthio group (e.g.. tetra- 

so zolylthio. 1 ,3,4-thiacfiazolylthioi 1 ,3,4-oxadia20lylthio, benzknldazolylthio etc.). an acyl group having 1 -1 2 carbon atoms 
(e.g., acetyl, benzoyl, triftuoroacetyl etc), a sutfamoylamino group having 0-10 cartx)n atoms (e.g.. N-butylsulfa- 
moylamlno. N-phenytsulfamoylamino etc.), a silyl group having 3-1 2 carbon atoms (e.g., trimethylsllyl, dimethyl-t-butyls- 
ilyl etc.), a halogen atom (e.g.. fluorine atom, chlorine atom, bromine atom etc.) and so forth. The aforennentloned 
sut>stituent5 may further have one or more sut)stituents. and examples of such substituents are those mentioned above. 

ss Two or more groups selected from R^, R^, R^ and R^ may be taken together to fonn a ring. 

[0052] Specific examples of the electron-donative compounds used for the present Invention, I.e., compounds of 
the fomiutas (II), (III), (IV) and (V), will be mentioned below. However, the present invention is not limited to these. 
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(00531 The -compound having a phosphoryl group' (It may be referred to as a 'phosphoryl compound" hereafter) 
used for the present Invention may be any compound so long as It is a compound having one or more phosphoryl 
groups. In particular, the compounds represented by the aforementioned formula (VI) are preferred. 
[0054] In the fomiula (VI), and R^^ independently represent an alky! group, an aryl group, an aralkyl group, 

an alkoxy group, an arykixy group, an amino group or a heterocyclto group. These groups may be unsubstftuted, or they 
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may have one or more substituents. 

[0055] Example of the atkyi group include methyl group, ethyl groi^, butyl group, octyt group, dodecyl group, iso- 
propyl group, t-butyl group, t-emyl group, t-octyl group, cyclohexyt group, l-methytcydohexyl group and so fbrtti. Exam- 
ples of the ary! group indude phenyl group, cresyl group, xylyl group, naphthyl group, 4-t-butylphenyl group, 4-t- 

5 octylphenyl group, 4-anrsidyl group, 3,5-dlchlorophenyl group and so forth. Examples of the araikyt group include benzyl 
group, phenethyl group. 2i3henoxypropyl group and so forth. Examples the alkoxy group include nrtethoxy group, ethoxy 
group, butoxy group, octyloxy group, 2-ethylhexyloxy group, 3,5,5-trimethylhexyloxy groups dodecyloxy groups cydohex* 
yloxy group, 4-m8thytcyclohexylQxy group, benzyloxygroup and so forth. Exarviptes of the aryloxy group Irudude phe- 
noxy group, cresyloxy group, isopropylphenoxy group. 4-t-butylphenoxy group, naphthoxy group, biphenytoxy group and 

10 so forth. Examples of the amino group include dimethylamino groups diethytamino group, dibutylamlno group, dloc- 
tylamlno group. N-methyl-N-hexylamIno group, cHcydohexylamino groi4>, d^henylamlno groupb N-mettiyl-N-phe- 
nylamino group and so forth. 

[0056] and preferably represent an allcyl group, an aryl group, an alkoxy group or an aryloxy group. 

More preferably, at least one of and R^ represents an alkyi group or an aryl groups and further preferably two 

IS or more of them represent an alkyI group or an aryl group. It is preferred that R^. R® and R^ are the same groups 
from the point that such compounds are avaOable at tow cost. When pP\ R^ and R^ have a substituent. examples of 
the substrtuent include a halogen atom, an alkyt group, an aryl group, an alkoxy group, an amino group, an acyl group, 
an acylamino group, an alkylthio group, an arylthio groip. a sulfbrmmide group, an acyloxy group, an oxycart>onyl group, 
a caibamoyi group, a sulfamoyi group, a sulfonyl group, a phosphoryl group and so forth. Preferred substituents are a 

20 substituted or unsubstited alkyI groups aryl group, alkoocy group and aryloxy group, and examples thereof include, for 
example, methyl group, ethyl group, Isopropyl group, t-butyl group, t-oclyl group, phenyl group, 4-alkaKyphenyi group, 4^ 
acyloxyphenyt group, methoxy group, phenoxy group and so forth. 

[0057] As R^, a phenyl group is preferred and a phenyl group one of which ortho positions is substituted Is more 
preferred. More precisely, examples of the substituent at the ortho positions include a linear, branched or cydte alkyi 

25 group, a linear, branched or cydic alkenyl group, an aDcynyl group, an aryl group, an acyloxy group, an alkoxycarbony- 
loxy group* an arytoxycarbonyloxy group, a cart>amoyk8cy group, a carbonamide group, a sulfonamide group, a car- 
bamoyl group, a auifamoyl group, an alkoxy group, an arykxxy groups an arytoxycaitionyl group, an alkoocycaibonyi 
group. N-acyisul^oyl groups N-sulfeimoylcarbamoyI group, ari alkylsulfonyl group, an arylsulfonyl group, an alkoxycar- 
bonylamino group, an aryk»cycart>onylamino group, an amino group, an ammonk> group, a cyano group, a nitro group, 

30 a carboxyl group, a hydroxy group, a sulfo group, a mercapto group, an alkylsutfinyl groups an arylsutfinyt group, an 
aikylthk) group, an arylthio group, a urekJo group, a heterocyclic group (for example, 3- to 12-mentbered monocydes or 
condensed cycles containing at least one nitrogen atom, oxygen atom, sulfur atom or the like), a heterocydyloxy group, 
a heterocydylthio group, an acyl group, a suttamoylamino group, a silyl group, a halogen atom and so forth. 
[0058] Spedfk; examples of the substituent Include a hydrogen atom, a linear, bmnched orcycRc alkyI group having 

55 1-10 carbon atoms (e.g., trifiuoromethyl, methyl, ethyl, propyl, heptafluoropropyl. isopropyl, butyl, t4xityl, t-pentyi, 
cyclopentyl, cyctohexyl, octyl, 2-ethylhexyi etc.), a linear, branched or cydic alkerryl group having 2-10cart>on atoms 
(e.g., vinyl, Vmethyh/inyl. cyclohexen-1-yl etc.), an all^nyl group having 2-10 carbon atoms (e.g., ethynyl, 1-propynyl 
etc.), an aryl group having 6-14 cart>on atoms (e.g., phenyl, naphttryl eta), an acyloxy group having 1 -10 cartoon atoms 
(e.g., acetoxy, ksenzoyloxy etc.), an alkoxycartx>nyloxy group having 2-10 cartxsn atoms (e.g., methoxycarbonykixy 

40 group, 2-methoxyethoxycart>onytoxy group etc.), an aryksxycartKmyloxy group having 7-1 4 carbon atoms (e.g., phenox- 
ycart>onyk)xy group etc.), a carbamoyloxy group having 1-12 cartoon atorns (e.g., N,N-dimethylcart)amoyk»cy etc.). a 
carbonamido group having 1-12 carbon atoms (e.g., fomnamido^ N-methylacetamtdo, acetamidok N-methytformamldo, 
benzamido etc.), a sulfonamldo group having 1-10 carbon atoms (e.g.. methanesuffonamido, benzenesulfonamldo^ p- 
toluenesuKbnamido etc), a cart>amoyl group having 1-10 cartx>n atoms (e.g., N-methylcarbamoyI, N,N-di^l^lcar- 

45 bamoyl. N-mesylcarbamoyI etc.). a sulfanrK>yl group having 0-10 carbon atoms (e.g.. N-butylsulfamoyl, N.N-diethylsul- 
famoyl, N-methyl-N-(4-in^h<»cyphenyl)sulfamoyl etc.), an alkoxy group having 1-10 carbon atoms (e.g., methoxy, 
propoxy, isopropoxy, octyloxy, t-Ksctylo)^ etc.), an aryloxy group having 6-14 carbon atoms (e.g., phenoxy, 4-methoxy- 
phenoxy, naphthoxy etc.), an aryloxycarbonyl group having 7-14 carbon atoms (e.g., phenoxycart)onyl, naphthoxycar- 
bonyl etc.). an alkoxycarbonyl group having 2-10 cartx>n atoms (e.g., methoxycarfoonyl, t-butoxycaibony) etc.), an N- 

30 acylsulfamoyl group having 1-12 carbon atoms (e.g.. N-ethylsulfamoyl. N-ben2oylsulfamoyl etc.), an N-sulfamoylcar- 
bamoyl group having 1-12 carbon atoms (e.g.. N-methanesutfonylcarbamoyI group etc.). an alkylsulfonyl group having 
1-10caibon atoms (e.g., ntethanesulfonyi, octylsulfbnyl. 2-methoxyethyisulf6nyl etc.), an arylsulfonyl group having 6-14 
carbon atoms (e.g., benzenesulfonyl, p-totuenesuHbr^, 4-phenyl8utfonytphei^ytsulf6nyl eta), an alkoxy^vbonylamlno 
group having 2-10 carbon atoms (e.g., ethoxycarbonylaminoetc.), an aryloxycarbonylamino group having 7-14 carbon 

55 atoms (e.g., phenoxycaibonylamino. naphthoxycartx)nylamino etc.), an amino group having 0-10 carbon atoms (ag., 
amino, methytamino, dlethylamino, diisopropylamino, aniline, morpholino etc.), an ammonio group having 3-12 carbon 
atoms (e.g., trintethylammonio group, dimethylbenzylammonio group etc.), a cyano group, a nitro group, a carboxyl 
group, a hydroxy groupi a sulfD group, a mercapto group, an alkylsulfinyl group having 1-10 carbon atoms (e.g., meth- 
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anwuffinyl. octenesuffinyl etc.). an arylsulfinyt group having 6-14 caition atoms (e.g.. benzenesulflnyl. 4-chlorophenyl- 
sutfinyl. p-toluenesuHinyl etc), an alkylthio group having 1-10 carbon atoms (ag.. methyttWo. octyllhio. cyck>he»ylthb 
etc.). an arylthio group having 6-14 cartion atoms {e.g.. phenyhhio, naphthylthio etc), a ureldo group having 1-13 car- 
bon atoms (e.g. SHnettiylureido, 3,3^ethyturei(la 1.3-<Hphenylureido etc.). a hetemcydic group having 2-15 carbon 
atoms (83- to 12-memb8red nwnocycie or condensed cyde containing at least one nlttBgen. oxygen, sulfur etc as a 
h«ero atom. e.g.. 2-ftjryl. 2-pyranyt, 2.pyrWyl. 2-thlenyl. 2-lmWazolyl. morphollno. 2-quinolyl. 2.ben2lmldazolyl. 2-ban- 
^ til^r™^*"^' * 9™"P («-9- IV'WyloJV. pyrazolyloxy etc), a heterocydylthio group 



(e.g.. tetrazolylthlo. 1.3.4-thladia2olyIlhio. 1.3.4-oxadlazolylthlo. benzimldazolytthio etc), an acyi group having 1-12car 
bon atorre (e.g.. acetyl, benzoyl, trifluoroacetyt etc), a sultemoylamino group having 0-10 carbon atoms (e.g.. N^wtyl- 
N-Phenylsulfarnoyiamlno etc.). a sOyl group having 3-12 carbon atoms (e.g. trimethylsilyl. dimethyl-t- 
bulylalyl etc.). a halogen atom (e.g., fluorine atom, chlorine atoin. brwjine atom etc.) and so forth. 
SJ!?r„ oKf^^°"^ substituents may be present on a position other than the ortho positions of the phenyl 
group In R When R^^ b a phenyl group having a subslituent at Us ortho position. rOI and f»« preferably represent 
an aikyi group or an aryl group. • 

w [0060] Speclffce«itviesofthecompou«« having a phoephoryl group used terth8presBrtim«nto^ 
below However, the present bivention Is not llmitad to these. 
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^K^« «. *• compound that saUsRes at least one or the above requiremente A and B Is pref- 

erably 0 01 -*.© 8rtn2. prete^ 0.1-2.0 gATi2. WW, respect to one mole of silver on the surfbca having the Image- 
tormlng layer, it Is preflerably 2-40 mole %, more preferably S-30 mole %. 

100621 The raUo of the addition amounis <molar ratio) of the phenolic redudng agent (confound of the tomiula (I)) 
and the compound that satisfies at least one of the above requirements A and B is preferably In ttw range of 0 1-10 
more preferably In the range of 0.1 -^0. further preferably in the range of O.S-1 A 

[00631 Tlie phenol compound (compound of the formula (I)) and the oomp^nd that satisfies at least one of the 
above requrementB A and B are prrferably contained In the Image^nnlng layer containing a silver salt of an organic 
acid. However, one of them may be contained In the image-fonning layer and the other may be contained m a non- 
image^omiing layer a<4acent thereto, or the both may be contained in a non-lmage^rmlng layer. Further, when the 
image-fomiing layer consists of a plurality of layers, they may be contained In dfterant l^rs 
[0064] -me phenol compound (compound of the fomnila (I)) and the compound «iat satisfies at least one of the 
above requirements A and B may be contained in a coating sohilion ki any state, f^example. in a state of solution 
emuteitied dispersion, solid micropartlcle dispersion or the like to be contained in the photosensitive material 

^ ~ • enwlBlficatlon method, there can be mentioned a method of mechanically preparing an 

emulsified dlsper^on by using an oil such as dibutyl phthalate. tricresyl phosphate, glyeeryl triacetate or (flethyl phttia- 
late, ethyl acetate or f^clohexanone as an auxiliary solvent for dissolution. 

[0066] As a solid microparticle dispersion method, there can be mentioned a method of preparing a solid dispeisbn 
dispersing powder of the phenol compound (compound of the Ibrmula (I)) or the compound that satisfies at least one 

ZTT^,/^ ^l'^ i'" ^ 1""^* " """9 * ^' "I™, vibrating ball miB, 

sand "JHI jet rniB. roHer miil or the like or by means of ultrasonic wave. In this operation, a protective colloid (e g pdy- 

^aSjS^^'J («-9- ""'""fe «>"feclant such as sodium tnisopropylnaphthalenesulfonate (m'ixhire of 

those having three isopropyl groups on different posWons)) and so forth may be used. An aqueous dispeiston may con- 
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tain a preservative (e.g., tjenzisothiazofinone sodium salt). 

[0067] A Silver salt of an organic add that can be used in the present invention is a sBwer salt relatively stable 
against Gght but forms a silver image when It is heated at 80<^ or higher in the presence of m exposed photocatalyst 
(e.g.. a latent image of photosensitive silver hafide) and a heat developing agent The silver saft of an organic add may 

5 be any organic substance containing a source capat>le of reducing silver Ions. Such nor>-photosensitlve silver salts of 
an organic acid are disdosed in J P-A-1 0-62899, paragraphs 0048 to 0049, Eun^ean Patent Publication 
EP0803763A1 , page 1 8. line 24 to page 1 9. fine 37 and European Patent Publication EP096281 2A1 . Silver salts of an 
organic acid. In particular, a long chained aliphatic caiboxylic add having from 10 to 30, preferably firom 15 to 28 canton 
atoms are prefen^. Preferred exanrfsies of the silver salt of an organic add indude silver behenate. silver arachidinate» 

10 silver stearate. silver oleate, silver laurate, silver caproate. silver myristate, silver palmitate, mixtures thereof and so 
forth. 

[0068] The shape of the silver salt of an organic add that can be used for tiie present Invention is not particularly 
limited. Scaly silver salts of an organic acid are prefenned for the present invention. Scaly silver salts of an organic add 
are herein defined as follows. A sample of a sIKrer salt of an organte add Is observed under an electronic microscope. 
V5 and the shape of the observed grains of the salt of an organic acid Is approximated to rectangular parallelepiped. The 
edges of each rectangular parallelepiped are named as b and c according to Increasing size (c end b may be the 
same). From ttie shorter edges a and b, x is obtained according to the fbllowing equation: 

x = b/a 

20 

[0069] The values of x are obtained for about 200 grains, and an average of the value is named as x (average). 
Samples that satisfy the requirement of x (average) ^ 1 .5 are defined to be scaly Scaiy grains preferably satisfy 30 2 x 
(average) > 1.S, more preferably 20 2 x (average) ^ 2.0. Acicular grains satisfy 1 ^ x (average) < 1 .5. 
[0070] In scaly grains, "a" is interpreted as the thidcness of tabular grains of which main planes are defined by tiie 
25 sides of b and a The average of "a* is preferably from 0.01 ^m to 0.23 jun, more preferably from 0.1 |im to 0.20 jun. 
The average of c/b is preferably from 1 to 6, more pr^erably from 1 .05 to 4, furttier preferably from 1 .1 to 3, most pref- 
erably from 1.1 to 2. 

[0071] The grain size distrbution of the silver salt of an organic add is preferably monodispersion. The temn *mon- 
odlspersion' as used herein means that the percentage of the value obtained by divicSng the standard deviation of the 

30 length of the short axis or the long axis by the length of ttie short axis or ttie long axis, respectively. Is preferably 100% 
or less, more preferably 80% or less, furtiier preferably 50% or less. The shape of the silver salt of an organic add can 
be detennined from a transmission electron microscope innage of silver salt of am organic acid dispersion. Another 
method for detenmining monodisperdon indudes a metiiod involving tiie step of obtaining tiie standard deviation of a 
volume-weighted average diameter of the silver salt of an organic acid. The percentage (coeffident of variation) of the 

35 value obtained by dividing the standard deviation by the volume-weighted average diameter Is preferably 1 00% or less, 
more preferably 80% or less, hjrtiier preferably 50% or less. For exannple. the value can be obtained from a grain size 
(volume-weighted average diameter) detemiined by Irradiating silver salt of an organic add dispersed in a solution with 
a laser ray and determining an autocorrelation function of the scattered light on the basis of the change In tinne. 
[0072] Mettiods for production and dispersion of the sih^r salt of an organic acid used for the present invention can 

40 be kncrni ones. For exanrple, the aforennentioned JP-A-1 0-62899. European Patent Put>lication EP0803763A1. and 
EP096281 2A1 can be referred ta 

[0073] In tiie present invention, the photosensitive material can be produced by mixing an aqueous dispersion of 
the silver salt of an organic acid and an aqueous di^eralon of the photosensitive silver salt While the mixing ratio of 
the silver salt of an organic add and the photosensitive silver salt can ^e selected depending on the purpose, the ratio 
4S of the photosensitive silver salt with respect to the silver salt of an oiganic acid is preferably in the range of 1 -30 mole 
%, more preferably 3-20 mole %. particularly preferably 5-1 5 mole %. For the mixing of them, mixing two or more kinds 
of aqueous dispersions of the silver salt of an organic add and two or more kinds of aqueous dispereions of the photo- 
sensitive silver salt is preferably used for controlling photographic properties. 

[0074] While the silver salt of an organic acid can be used In a desired amount, it is preferably used In an amount 

50 o%0il-5 g/hi^, more preferably 1 -3 gfrr^, as the amount of silver. 

[0075] 'The photosensitive silver hallde that can be used for the present Invention. is not partteularly limited as for 
halogen composition, and silver chloride, d^er chtorobromide, slh/er bromide, silver iodobromlde. and silver chloroio- 
dobromide may be used. Distribution of the halogen composition may be unifonm In tiie grains, or altsmaffveiy, the hal- 
ogen composition may alter stepwise or continuously in the grains. Sih^er hallde grains having a core/shell structure 

55 may preferably be used A double to quintuple structure is preferred, and more preferably, core/shell grains having a 
double to quadruple structure may be used. A technique for localizing silver bromide on the surface of silver chloride or 
silver chlorobromkie grains may also be preferably used. 

[0076] Preparations of the photosensitive silver hallde are well known in ttie art For example, metiiods described 
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in Research Disclosure, Na 17029 (June, 1978) and U.S. Patent No. 3,700.458 can be used. More specificaDy, a 
method can be used which comprises the step of preparing photosensitive ^Iver halide grains by addition of a silver- 
supplying connpound and a halogen-supplying connpound to a solution of gelatin or other polymer, and then adcfing a 
silver salt of an organic add to the resulting giairs. 

5 [0077] The grain size of the photosensitive silver hafide is preferably nnade small In order to suppress turbidity after 
image fomiation. SpedficaBy, the grain size may preferably be 0.20 \xm or less, more preferably from 0.01 to 0.16 psn, 
further preferably from 0.02 to 0.12 ^m. The tern 'grain size" used herein means a diameter of a sphere having the 
same volume as the gram where the silver halde grains are regular crystals In cubic or octahedral form and where the 
siNer haiide grains are irregular crystals such as spherical or rod-liice grains. Where silver hallde grains are tabular 

fo grains, the term means the diameter of a circle having the same area as a projected area of the main surface of the 
tabular grain. 

[0078] Examples of the form of silver halide grains Irtdude a cubic form, octahedral form, tabular form, sphericai 
fomi, rod-llKe form and potato-like form. In particular, cubic grains are preferred for the present invention. Silver halide 
grains having round comers are also preferably used In the present invention. Surface index (MiUer index) of outer sur- 

15 faces of the photosensitive silver halide grains is not particularly frnited. However, it is desirable that [100] be 
present in o hi^ proportion that can achieve high spectral sensitizing efficiency when a spectral sensitizing dye 
adsorbs thereto. The proportion of [100] face may be preferably not tower than 50%, more preferably at least 65%, still 
more preferably at least 80»i. The proportion of Miller index [100] face can be determined using the method described 
in T. Tani, J. Imaging Sci.. 29. 165 (1985), where the difference in adsorption property of a sensitizing dye to [1 1 1] face 

20 and [1 00] face is utilized 

[0G79] The photosensitive sttver halide grain of the present invention, desirably contains a metal or metal complex 
of Group VIII to Group X in the periodic table of elements (including Group I to Group XVIII). The metal or the center 
metal of the metal complex of Group VIII to X of the periodfc table is pr^erably rtiodlum, rhenium, ruthenium, osmium 
or iridium. The metal complex may be used alone, or two or more complexes of the same or different metals may also 
2S be used in conrrbination. The metal complex content Is preferably from 1 x 10"® to 1 x la® mole per mole of ^er. Such 
metal complexes are descnbed in JP-A-1 1 -65021 , paragraphs 001 8 to 0024. 

[0080] Among them, an iridium compound is preferably contained in the silver halide grains fbr the present frwen- 
tion. Examples of the iridium compound indude hexachloroiridum, hexamminelridium,trioxalBtoiridium. hexac^oirid- 
ium and pentachlorenitrosyliridlum. The Irldkim compound is used after dissolving the compound In water or an 

30 appropriate soivert, and a method commonly used for stabifizing the Iridium corrpound solution, more specifically, a 
method comprising adding an aqueous solution of hydregen halogenlde (e.g., hydrochloric add, hydrobromic add, 
hydrofluoric acid) or halogenated alkali (e.g.. KCI, IMaCI, KBr, NaBr) may be used. Instead of using water-soluble Irid- 
ium, different silver halide grains doped t>eforehand with iridium may be added and dissolved at the time of preparation 
of silver haHde. The amcun: of the iridium compound is preferably 1 x 10^ to 1 x la® mole, more preferably 1 x lOr^ to 

35 5 x 1 0"^ mole, per mole of silver halide. 

[0081] Further metal connplexes that can be contained bi the silver halide grains used for the present invention 
(e.g., lfe{CN)^ ). desaiimg methods and chemical sensitization methods are described In JP-A-1 1 -84574, paragraphs 
0046 to 0050 and JP- A* I1 -65021, paragraphs 0025 to 0031. 

[0082] In the photothermographic material of the present invention, phenol derivatives represented by the formula 
40 (A) mentioned In Japanese Patent Application No. 1 1 -73951 are preferably used as a development aoceferator. ^ 
[0083] As sensitizing dyes usable Ibr ttie present invention, advantageously selected are sensitizing dyes that, after 
adsorbed onto silver halide grains, can spectrally sensitize tile grains within a desired wavetength range. Depending on 
the spectral characteristics of the light source to be used for exposure, favorable sensitizing dyes having good spectral 
senditivity are selected for use in the photothermographic material of the invention. For the details of sensitizing dyes 
4S usable herein and methods for adding them to the photothermographic material of the invention, refenBd to are JP-A- 
1 1 -65021 , paragraphs 01 03 to 01 09. connpounds of fonmula (II) in JP-A-1 0-1 86572, and European Patent Publication 
EP0803764A1 , from page 19, fine 38 to page 20, fine 35. Regarding tiie time at which ttie sensitizing dye is added to 
the silver halide emulsion, it is desirable that the sensitizing dye is added ttiereto after tiie desalting step but before the 
coating step, more preferably after the desalting but before ttie start of the chemical ripening. 
so [0084] WhBe tt>e addition anwunt of the sendtizing dye may be used in a desired amount depending on perform- 
ance such as sensitivity and fog. "it is preferably used in an amount of 10-^to 1 mole^ more preferably 10"* to 10"^ mole, 
per 1 mole of the silver halide in the photosensitive layer. 

[OQBSl In the present invention, a supersensftizer can be used In order to improve spectral sensitization effldency. 
The superaensitizer used for the present Invention may be compounds disclosed In European Patent Publication No. 
55 587338, U.S. PatemNos. 3,877.943 and 4,873.184, JP-A-5-341432, JP-A-1 1-109547, JP-A-1 0-1 11543 and SO fb^ 
[0086] Photosensitive silver halide grains used for the present invention are preferably subjected to chemical serj- 
s'ltizadon by sulfur sensitization, selenium sensitization or tellurium sensitization. Any known compounds are preferably 
usable fbr such sulfur, selenium or tellurium sensitization, and for example, the compounds described In JP.A-7-1 28768 
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are usable for that purpose. !n the present Invention, especially favorable is tellurium sensitization. Tellurium sensitizers 
usable herein include, lor example, diacytteDurldes, bis(oxycait)onyl)teilurides, bis(carbamoyl)te)turides, diacytditellu- 
rides. bi8(oxycarbonyl)dite!lur!des. t»s(carbamoyl)d1tellurides. compounds with P-Te bond, tellurocarboxylates, teOuro- 
sulfonates. compounds with P-Te bond. tellurocartX)ny1 compounds, etc. For these, specificalty mentioned are the 
5 compounds described in JP-A0 1-65021, paragraph 0030. Particularty preferred are the compounds of formulae (11), 
(III) and (IV) ^en In JP- A-S-ai 3284. 

[0087] In the present invention, the chemical sensitization may be perfomied at any time so long as it Is perfonmed 
after the fbmiation of the grains and before the coating. It may be perfornted after desalting and (1) before the spectral 
sensitization. (2) simultaneously with ttie spectral sensitizatioa (3) after the spectral sensitization, (4) Immedbiely 

10 before the coating, or the like, it is particularty preferably performed afto- spectral sensitization. 

[0068] The amount of the sulfur, selenium or teRurlum sensitizer for use in the present Invention varies depending 
on the type of the silver haDde grains to be used, the condition for chemical ripening etc., but may fall generally between 
10'*^ and 10'^ mole, preferably between 10*^ and 10^ mole or eo, per mol of the silver haDde. Although the conditions 
for the chemical sensitization are not particularly limited In the present Invention, pH falls between 5 and 8, the pAg fals 

IS between 6 and 1 1 . preferably between 7 and 1 0, and the temperature falls between 40 and dS<*C, preferably between 
44and70^C. 

(0089] In the photothermographic material of the present invention, one or more photosensitive sih^r hallde emul- 
sions may be used or two or more different emulsions (for example, those having different average grain sizes, different 
halogen compositions, different crystal haUts or different chemical sensitization concfitions) miy be used In combine- 
20 tion. By using plural photosenative silver haGdes having different sensitivities, contrast can be controlled. Examples of 
the techniques In the art include tiiose mentioned In JP-A-57-1 1 9341 , JP-A-53-1 06125, JP-A-47-3929, JP-A-48^730, 
JP A-46-5187. JP-A-50'73627, JP-A-57- 150841 and so forth. Each emulsion may preferably have aeredtivity difference 
of 0.2 log E or higher. 

[0090] The amount of the photosensitive silver halide is preferably 0.03 to 0.6 g^, more preferably 0.05 to 0.4 
25 g^m^. most preferably 0.1 to 0.4 g/m^, as the amount of coated silver per 1 m^ of a photosensitive material. The amount 
of the photosensitive silver halide per mole of the silver salt of an organic add is praferabiy from 0.01 to 0^ mole, more 
preferably from 0.02 to 0.3 mole, still more pr^rably from 0.03 to 0.25 mole. 

[0091] Methods and conditions for mbdng photosensitive silver halide and a silver salt of an organic add, which are 
prepared separately, are not particularly linr^ed so long as the effect of the present invention can be attained satisfac- 

30 torily. Examples thereof indude. for example, a method of mixing silver halide grains and a silver salt of an organic add 
after completion of respective preparations by using a high-speed stirring machine, ball mill, sand mill, colloid mill, 
vibrating mill or homogenizer or tiie like, or a method of preparing a silver salt of an organic acid by mixing a photosen- 
sitive silver halide obtained separately at any tinne during the preparation of the silver salt of an organic acid. 
[0092] Prefenred time for addition of a sINer hallde to a coating solution for image-forming layer resides in a period 

3S of from 180 minutes before coating to just before coating, preferably 60 minutes to 1 0 seconds before coating. Methods 
and conditions tor mixing are not particularly limited so long as the effect of the present Invention can be obtained sat- 
isfactorily. Specific examples of the mixing method include a method In which a mixing is performed in a tank designed 
so as to obtain a desired average residence time which is calculated from addition flow rate and feeding amount to a 
coater. a method utilizing a static mixer described In N. Harnby. M.F. Edwards. A.W. Nienow, "Ekttai Kongo Gijutsu 

40 (Techniques for Mixing Liquids)", translated by Kbji Takahashi, Chapters. Niklcan l^gyo Shlnbunsha, 1989 and so forth. 
[0093] The binder of the layer containing the silver salt of an organic add of the present invention may be any pol- 
ymer. Preferred binders are those that are transparent or translucent, and generally colorless. The binder may consist 
of, for example, a naturally occurring resin, polymer or copolymer, synthetic resin, polymer or copolymer or other media 
that can form a film, such as gelatins, rubbers. poly(vinyl alcohols), hydroxyethyk:elluloses, cellulose acetates, cellulose 

45 acetate butyrates, poly(vlnylpyrroridone8). casein, starch, poly(acryrtc adds). poly(methyi methacrytates). poly(vinyl 
chlorides), poly(mettiacrylic adds), styrene/knalelc anhydride copolymers, styrene/acrylonitrlle copolymers, sty- 
rene/butadiene copolymers, poly(vinyl acetals) (e.g., poty(vinyl fomnal). poly(vinyl butyral)), poly(esters), poly(ure- 
thanes), phenoxy resin. poly(vmytidene chtorides), poly(epoxide5). poty(carbonates), poty(vinyl acetates), poly(olefins), 
cellulose esters and poly(amldes). 

50 [0094] In the present invention, the binder of the layer containing the silver salt of an organic add preferably has a 
glass transition tennperature of 20*80^C (also referred to as 'high Tg binder* hereinafter), more preferak>ly 23-60"C. 
[0095] In the present specification. Tg is cateulated In accordance witti the following equation. 

1/rg = E(Xin"gi) 

55 

[0096] In this case, the polymer is considered to be composed of copolymerized monomer components of i = 1 to 
n, i.e., in the number of n, Xi represents a weight ratio of tiie i-th monomer (£Xi =1). and Tgi Is a glass transition tem- 
perature (absolute temperature) of a homopolymer composed of the i-th nrumomer. £ means the sum of 1 = 1 to n. As 
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the value of glass transition temperature of a homopolymer composed of each monomer (Tgi), used was a value men- 
tioned In Polymer Handbook (3rd Edition) (J. Brandmp, EH. frnmergut (Wiley-lntersctence, 1989)). 
[0097] Polymers serving as the Wnder may be used each kind alone, or two or more kinds of them msy be used in 
combination as required. Further, one having a glass transition tennperature of 20*C or higher and one having a glass 
5 transition temperature of lower than 20*»C may be used in combinatton. When a blend of two or more kinds of polymers 
having different glass transition temperatures Is used, it is preferred that its weight averse Tg should m within the 
aforementk>ned range. 

[0098] In the present Invention, if the layer containing the sliver salt of an organic add is formed by using an aque- 
ous coating solution containing 30% by weight or more of water based on a total solvent, in partteular. a coating solution 
10 containing a polymer latex having an equQibrated moisture content of 2 w^ght % or less at 25'C and relative humidity 
of 60%^ the perfonmance is Imfra/ed. In the most preferred embodfrnent, the polymer latex Is prepared to have an Ion 
conductivity of ZB mSton or less. An example of a method for preparing such polymer latex includes a method com- 
prising the step of synthesizing a polymer and then purifying the polymer by using a flmctional membrane for separa- 
tion. 

15 [0099] The aqueous soh^nt in whk:h the polymer binder is soluble or divisible Is water or water mixed with 70% 
by weight or less of a water-mlsdble organb solvent Examples of the water-mlsdble organks solvent include, fbr exam- 
ple, ak»hois such as methyl alcohol, ethyl alcohol and propyl akx>hol; cellosolves such as methyl cellosohre, ethyl cel- 
losolve and butyl cellosolve; ethyl acetate, dinrtethylfbmnamlde and so forth. 

[0100] The temi "aqueous solvenT used herein also encompasses systems in which a polymer is not thermody- 
20 namk:ally dissolved but is present in a so-called dispersed state. 

[0101] The definition "equilibrated moisture content at25«C and relative humidity of 60%" used herein can be rep- 
resented by the following equation, in which Wl indkstas the weight of a polymer at humkfty-conditbned equilibrium 
in an atmosphere of 25*^ and relative humtaOty of 60%. and WO Indicates the absolute dry weight of the polymer at 
25"C 

25 

Equilibrated moisture content at 25**C and relative humidity of 60% = [(Wl - WO)/WO] x 100 (weight %) 

[0102J As fbr details of the definition of moisture content and methods for measurement, fbr exonple, Lecture of 
Polymer Engineering, 14, Test Methods fbr Polymer ly^atertals (Pbtymer Society of J^an, Chliln Shokan) can be 
30 referred to. — i / 

[0103] The equiliMrated moisture content at 25*C and relath« humidity of 60% of the binder polymer used for the 
present invention Is pr^erably 2% by weight or less, more preferably from 0.01 to 1.5% by weight, most preferebly from 
0.02 to 1% by weight x »• h k y 

[0104] In the present Invention, polymers dispersible in aqueous solvents are parttcutarty prefened. 
35 [0105] Examples of systenrw in the dispersed state include, for example, polymer latex in whfeh fine sofid partkHes 
of polymer are disperse^ and a system in whteh a polymer is dispersed in a molecular state or as mteeiies. both of 
which are preferred. 

[OlOq In preferred embodiments of the Invention, hydrophobic polymers such as acrylte resins, polyester resins, 
rubber resins (e.g., SBR resins), polyurethane resins, polyvinyl chloride resins, polyvinyl acetate resins, polyvinyDdene 

40 chkxrkJe resins, and polyolefin resins can preferably be used. The polymers may be finear, branched or crosslinked. 
They m^ be so-called homopolymers in which a single monomer Is polymerized, or copolymers In whteh two or more 
different kinds of monomers are polymerized. The copolymers may be random copoiymere or block copolymers. The 
polymers may have a number average molecular weight of 5,000 to 1,000.000, prefBrablyfrom 10,000 to 200,000. Pol- 
ymers having a too smaU molecular weight fell to gVe sufficient mechanfcal strength of an emulsion layer, and those 

45 hav^ing a too large molecular weight yield bad film fonmlng property, and both of whteh are not prefen^d. 

[0107] The "aqueous solvent" mentioned above means a dispersion medium of which compositfon comprises at 
least 30% by weight of water. As for a state of dispersion, systems in any state m^ be used, for example, emulsten 
dispersion, mteellar dispersion, molecular dispersion of a polymer having a hydrophlBc moi^ and so forth. Among 
them, polymer latex is partteulariy prafemed. 

90 [0108] Preferred ocampies of the polymer latex are shown below. Th^ are described as monomers as starting 
materials. The numerals parenthesized are indicated as % by weight, and the nnolecular weights are number average 
molecular weights. 

P-1: Utex of -MMA(70)-EA(27).MAA(3)- (motecular wei^t: 37000) 
55 p.2: Latex of -MMA{70)-2EHA(20)-St(5)-AA(5)- (molecular weight 40000) 
P-3: l^»( of -St{50)-Bu(47)-MMA(3). (molecular weight 45000) 
P-4: Latex of -St(6B)-Bu(29)-AA(3)- (molecular weight 60000) 
P-5: Latex of ■St(70)-Bu(27).|A(3>- (molecular weight 120000) 
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P-6: Latex of -St(7S)-Bu(24)-AA(1)< (molecular weight 108000) 

P-7: Latex of •St(60)-Bu(35)-OVB(3)-MAA(2)- (molecular weight 150000) 

P-8: Latex of -St(70)-Bu(25)-DVB(2)-AA(3)- (molecular weight 280000) 

P-9: Latex of -VC(50)-MMA(20)-EA(20)-AN(5)-AA(5)- (molecular weight 80000) 
5 P-10: Latex of -VDC(85)-MMA(5)-EA(5)-MAA(5)- (molecular weight 67000) 

P-11: Latex of •Et(90)-MAA(10)' (molecular we^ht 12000) 

P-12: Latex of -St(70)-2EHA(27)-AA(3)- (molecular weight 130000) 

P-13: Latex of -MMA{63)-EA(35)-AA(2)- (molecular weight 33000) 

P-14: Latex of -Si(80)-8u(20)- (Tg = 39*C. cros3lini(e<l) 
10 P-15: Latex of -St(85)-8u(l5)- (Tg = 52**C. cmssllnked) 

P-16: Latex of -St(90)-Bu(7)-AA{3)- (Tg = 76«C, crossnnked) 

P-17: Latex of -St(70)-BMA(30)- (Tg = 63*C, molecular weight 126000) 

P-18: Latex of -St(6S)-BMA(30)-AA(5)- (Tg s 63^C. molecular weight: 102000) 

P-19: Latex of -St(75)-Bu(16)-BMA(10)- (Tg = 3rC. crosallnlced) 
15 P-20: Latex of -St(80)-2EHA(1 S)-AA(5)- (Tg = 86^, molecular weight 98000) 

P-21 : Latex of -St(92)-Bu(5)-AA(3)- (Tg = 84*C, crossnnked) 

P-22: Latex of -MMA(76)-2EHA(22) EGDA(2)- (Tg « S6*C. crossDnked) 

P-23: Latex of -MMA(60)-MA(40). (Tg = eooc, 253000) 

P-24: Latex of -St(80)-Bu(12)-AA(3)-O^5)- CTg = 80^. cfOSsGnked) 
20 P-2S: Latex of -t-8A(100)- (Tg s 77»C. 169000) 

P>26: Utex of ^(74)-8u(20).AA(3)- (Tg = 31 •C, crossnnked) 

P.27: Latex of -St{71)-Bu(26)-AA(3)- (Tg = crossHnked) 

P-28: Latex of -St(70.5)-Bu(26.5)-AA(3>- (Tg = 23*»C, crossnnked) 

P-29: Latex of -St(69.6)-Bu(28.5)-AA(3)- (Tg = 20.5«C, crossnnked) 

25 

[0109] Abbreviations In the above Ibrmula represent the following monomers: 

MMA: methyl methacrylate 

EA: ethyl acryiate 
30 MAA: methacryfic acid 

2EH A: 2-ethylhexyl acfylate 

St: styrene . 

6u: butadiene 

AA: acrync add 
35 DVB: divinylbenzene 

VC: vinyl chloride 

AN: acrytonitrile 

VDC: vinylldene chk>ride 

Et ethylene 
40 I A: haconic acid 

MA: methyl acryiate 

BMA: butyl methacrylate 

EGDA: ethylene glycol diacrytate 

t-BA: t-bu^ acryiate 

45 

[01 10] The polymer latexes mentioned above are also convnercially available, and those mentioned bek>w can be 
used. Examples of acrylic resins include CEBIAN A-4635» 46583, 4601 (all from Daieel Chemical Industries), Nipol 
Lx81 1 , 81 4. 821 , 820, 857 (all from Nippon Zeon) and so forth: examples of polyester resins include FINETEX ES650, 
61 1» 675, 850 (ali from Oai-Nippon Ink and Chemteals). WD-size, WMS (both from Eastman Chemical) and so forth; 

50 examples of polyurethane resins include HYDRAN API 0. 20, 30, 40 (al) from Dal-Nlppon Ink and Chemteals) and so. 
forth; examples of rubber resins are LAGSTAR 7310K. 3307B. 4700H. 7132C (all from Dai-Nippon Ink & Chemfcals) 
NIpol Lx41 6. 41 0. 438C. 2507 (all from Nippon Zeon) and so forth; examples of polyvinyl chloride resins Include G351 . 
G576 (both from Nippon Zeon) and so forth; exannples of polyvinylidene chloride resins are L502, L513 (both from 
Asahl Chemk»l Industry) and so forth; examples of polyolefin lesins include CHEMIPEARL S120, SA100 (both from 

55 Mitsui Petrochemical) and so forth. 

[0111] These polymer latexes may be used alone, or two or more of them may be blended as required. 

[0112] As the polymer latex used in the present Invention, styrene/butadiene copolymer latex is partknjlarly pro- 

fenred In the styrene/butadiene copolymer, the welgm ratio of styrene monomer units to butadiene monomer units is 
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preferably 40/60 to 95/5. The ratio of tfie styrene monomer units and the butadiene monomer units in the copolymer 
may preferaWy be from 60 to 99% by weight The preferred range of the molecular weight of the copolymer is similar to 
that mentioned above. 

(01131 Exanfiples of styrene/butadlene copolymer latexes preferably used for the present invention include the 
5 aforementioned P-3 to P-S. P-14 to P-16, P-IS. P-21. P-24, p.26 to P-29, commercially available products. LACSTAR- 
3307B. 7132C. Nipol Lx41 8 and so forth. 

[01141 "Hie layer containing silver salt of an organic add of the photothemnographic material of the present Invan- 
tron may optionaUy be added with a hydmphilic polymer such as gelatin, polyvlnylalcohol. methylcenulose and hydrox- 
ypropylcellulose. The amount of the hydrophlGc polymer is preferably 30% by weight or less, more preferably 20% by 

10 weight or less, of the total binder in the layer containing sDver satt of an organic arid. 

10115] The layer containing silver salt of an organic acid (I.e.. the Image-forming layer) rray prefer^ly be those 
formed by using a polymer latex. The amount of the binder in the layer containing a silver salt of an organic add 
be 1/10 to 1 0^1, more prefer6:3ly 1/5 to 4/1 , as indicated by a weight ratio of a total blnder/a stiver salt of an organic add 
[01161 The layer containing silver saft of an organic add generally also serves as a photosensitive layer (an emul- 

fs sion layer) contalnbig a photosensitive sihfar hallde as a photosensith^ si^er saft. In that case, the weight ratio of a total 
binder/a siNer haflde nnay preferably be 5 to 400, more preferably 10 to 200, 

[Oil 71 The total amount of the binder In the Image-fomrting layer of the photothermographic material of the present 
Invention is preferably 0.2 to 30 gfrrf, more preferably 1 to IS gfnfi. The Image^rming layer may optionally be added 
with a crossOnking agent, a surfactant to improve coating property of a coating solution and so fbrth. 

so [01 1 S] The solvent for the coating solution for the t^r containing sih«r salt of an organic add of the photothermo- 
graphic matertel of the present invention (for sinplicity. a dispersion medhjm as well as a solvent is herein referred to 
as a -solvent^ is an aqueous solvent containing at least 30% by weight of water. As components other than virater. any 
water-misdUe organic advents may be used such as. for example, methyl alcohol, ethyl alcohol, isopropyl alcohol 
rnethyl cellosoh^, ethyl cenosohre, dimethylfbrmamide. ethyl acetate and so fbrth. The water content of the solvent for 

25 the coating solution is preferably at least 50% by weight, more preterabV at least 70% by weight Preferred examples 
of ttie solvent composition indude water/hiethyl alcohol = 90/10. water/hiethyl alcohoi * 70/30, water/methyl alco- 
hd/d^thylfbrmamide = 80/15/5. waterTmethyl alcohol/ethyl cellosdve = 80/10/5. waterAnethyl alcohol/isopropyt alco- 
hd s 85/1 0^ and so fbrth as well as water (numerals indicate weight %) 

P119] As antifbggants. stabilizers and stabHizer precursors that can be usedlbrthe present invention, there can be 
^ example, those mentioned in JP-A.10-62899, paragraph 0070 and European Patent Publication 

EP08037B4A1. from page 20. line 57 to page 21. fine 7. Antifoggants preferably used for the present invention are 
organic hafides. Examples thereof indude, for example^ those disclosed in JP-A-1 1 -65021 . paragraphs 01 1 1 to 01 12 
Particularly prefen-ed are the polyhaiogenated compounds of fomwla (II) mentioned in JP-A-1 0-339934 (specific exam* 
pl^ are tribromomethylnaphthylsulfbne, tribromomethylphenylsulfone. tiibromomethyl(4^2,4.6.trlmethylsul16nyf)phe- 
3S nyi)sulfone, etc.). 

[01201 i>e antilbggants can be formulated In the phototheimographie material by the methods mentioned above 
as methods forfonnulating the heat developbig agents. The polyhaiogenated compounds are also prefembly added In 
the form of solid micnpartlcle dispersion. jr 
[01211 other examples of the antifbgganl indude the mercury(ll) salts described In JP-A-1 1-65021, paragraph 
40 0113. the benzoic adds described in the same, paragraph 01 14. the salicyBc add derivatives represented Iw the for- 
mula (2) mentioned in Japanese Patent Appfication Na 1 1 -87297 and the fomralln scavenger corrfKHinds represented 
by the formula (S) mentioned In Japanese Patent Appfcadon Na 1 1-23995. 

P>1221 The photothemmgraphic material of the present Invention may contain an azolium salt as the antifoggant 
Examples of the azofium ssit Indude. for exemple, the compounds of the fomiuta p<l) disdosed in JP-A-59-1 03447 the 

« compounds disclosed In JP-B«.12S81 and the compounds of the formula (II) disclosed in JP-A-60- 153039 The so- 
lium satt may be added in any site of the photothermographic nwterial, and is preferably added in one or more l^rs 
on the side of an Image-tenning layer, more preferably in the layer containing silver salt of an organic add. The azollum 
salt m^ be added at any fime during the preparation of the coating solution. VMien the ezoSum salt Is added to the teyer 
containing silver salt of an organb add. the azollum salt may be added at aiy time during the period of from the prep- 

50 arabon of the silver salt of an organic add to the preparaUon of the coating solution. A time during the period after the 
prermration of the sBversaitof an organic acid and just before coating is preferred. The azolium salt may be added as 
aiiy form such as powder, solution and microparticle dispersion. TTie salt may also be added as a solution prepared by 
inlxing the salt with other additives such as a sensitizing dye. a redudng agent, and a toning agent In the present inven- 
tiori. the amount of the azoHum salt to be added is not particularfy limited, end Ihe amount may preferably be 1 x 10* 

B mole to 2 moles, more preferably 1 xia* mole to 05 mole, per mole of silver. 

(0123] The photothermographic material of the Imreniion may optionally contain a mercapto compound, a disulfide 
compound, and a thione compound to accelerate, suppress, or control development, or increase effidency in spectral 
sensitivity, or to improve storablltty before and after devetopment Examples indude. for example, those conpounds 
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described In JP-A-1 0-62899, paragraphs 0067 to 0069. compounds of the formula (I) and specific examples in the par- 
agraphs 0033 to 0052 of JP-A-1 0-1 86572. and those described in European Patent Publication EP0803764A1, page 
20, Ones 36 to 56. Among Ihem. mercapto-substituted heteroaromatic compounds are preferred. 
[0124] In the photothemiographic material of present invention, it is preferable to add a toning agent Examples of 

5 the toning agent are descn^bed in JP-A-1 0-62899, paragraphs 0054 to 0055 and European Patent Publication 
EP0803764A1, page 21, lines 23 to 48. Preferred examples include phthalazinone, phthalazinone derivatives (e.g., 4- 
(l-naphthyl)phthalazinone, 6-chlorophthalazinone, 5,7-dimethoxyphthalazinone, 2,3-dihydro-1,4-phthalazinone and 
other derivatives) and metal salts thereof; combinations of phthalazinones and phthalic add or derivath^ thereof (e.g., 
phthaltc add. 4Hnethytphtha]'c add, 4'nltrophthalic acid, tetrachlorophthafic anhydride and so forth); phthalazines 

10 Induding phthalazine and phthalazine derivatives (e.g., 4-(l -naphthy1)phthalazlne, 6-lsopropylphthalazine, 6-t-butyl- 
phthalazlne, 6-chlorophthaIazlne, 5,7-dimethoxyphthalazlne. 2,3-dIhydrpphthalazlne and other derWatives) and metal 
salts thereof; combinations of phthalazines and phthalic acid or derivatives thereof (e.g. , phthalic add, 4-methylphtha!ic 
add, 4-nitrophthalic add, tetrachlorophthafie anhydride and so forth). Particulariy prefenred samples Include the com- 
binations of phthalazines and phthalic add or derivatives thereof. 

15 [0125] Rastfeizers and lubricants that can be used for the photosensitive layer are described In JP-A-1 1-65021 . 
paragraph 0117. Ultrahigh contrast agents for forming ultn^lgh contrast images are described in the same publication, 
paragraph 01 18 and those mentioned In Japanese Patent Application No. 1 1 -91652 as compounds of the formulas (ill) 
to (V) (specific compounds: Cham. 21 to Chem 24); and hardness enhancement promoters are descrit>ed in JP-A-11- 
65021 , paragraph 0102. 

20 [0126] The ultrahigh contrast agent used for the present Invention Is preferably selected from the group consisting 
of substituted alicene derivatives, sut)stitiJtBd isoxazde derivatives and aoetal corr^unds represented by the follCMring 
fomnulas (VII), (\/lli) and (IX). respeclhrely. 
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[0127] The compound represented by the tonmula (Vlt) will be described in detail below. 

[0128] In the formula (VII), and independently represent a hydrogen atom or a substltuent 

[0129] When R^ or R^ represents a sutistituent, examples of the sutxstltuent Include a halogen atom (e.g., 

40 fluorine, chlorine, bromide. Iodine), an alkyi group (induding a cycloallcyl group and active methine group), an arallcyl 
group, an atonyl group, an alkynyl group, an aryl group, a heterocyclic group (inducfing N-sui>strtuted nitrogen-contain- 
ing heterocydic group), a quatemized nitrogen-containing heterocyclic group (e.g., pyridlnlo group), an acyl group, an 
allcoxycarbonyl group, an aryloxycartx>nyl group, a carbamoyl group, a cartxxcyi group or a salt thereof, an tmino group, 
an imino group sut>stituted at N atom, a thiocart>onyj group, a sulfonylcarfoamoyt group, an acylcait>amoyl group, a sul- 

45 fdmoylcarbamoyi group, a cartiazoyi group, an oxalyl group, an oxamoyl group, cyano group, a thiocarfoamoyi group, 
hydroxy! group or a salt thereof, an alkoxyl group (induding a group containing ethyleneoxy group or propyteneoxy 
group repeating unit), an aryloxy group, a heterocyclyloxy group, an acyloxy groups an (alta>xy or.arylQxy)cart>onyloxy 
group, a carbamoyioxy groups a sutfonyloxy group, an amino group, an (alkyl. aryl or heterocyclyl)amlno groi4>. an 
acylamino group, a sulfonamido group, a ureido group, a thioureido group, an imido group, an (alkoxy or aryk>xy)cart3- 

50 onylamino group, a sulfamoytamino group, a semicartsazkle group, a thiosemteart>azid6 group, a hydrazine group, a 
quaternary ammonlo group, an oxamoylamino group, an (aDcyl or aryt)sulfonylureldo group, an acylureido group, an 
acylsuKamoylamino group, nitro group, mercapto group, an (alkyl. aryl or heterocyclyl)thio group, an acylthio group, an 
(alkyl or aryQsutfonyl groupt an (alkyl or aryl)sulflnyl group, sulfo group or a salt thereof, a sulfamoyl group, an acylsul- 
famoyl group, a sulifonytsutfamoyl group or a salt thereof, a phosphoryl group, a group containing phosphoramide or 

55 phosphoric add ester structure, a silyl group and a stannyl group. These sut>stftuents each may further be substituted 
with any one or more of the above-described substituents. 

[0130] The substltuent represented by R^\ R^ or R^ is preferably a group having a total caitx)n atom number of 
from 0 to 30, and spedfic examples of the group indude a group having the same meaning as the electron withdrawing 
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tSf'^n^S SL^ '"iHVT"" ""k""^ '^^'^ ora saltthemof. m«napto group orasalt 
anacjlanmm>g^oup.a«^^^ 

101371 The electron withdrawing group represented by 2 Is a substituent havina a Hamm«tf<. « ^ * 

an arylsulfonyl group, nhro group, a perfluoroall^ I group ^ arauDlr;,^ ^\ alkybulforyl gr.up, 

group, an acyHhio group ora phenyl gn,up sulSS wSJ?lS JSS^^ '".'^'^ 

anall«»vcart«nylgroup.aftlmlnogn,upor?«rt,L^,g^^^^ 

[0140] When Z represents a sHyl group, ft is preferably trimethylsilyl group. t-butvldkneihwisiM omim nho««iHi«,-»K 
yte.JJ group, trietlvlsilyl group, trfeopropylsilyl group. trJethylsilX^ne^sft phenyldimeth- 
[0141] In the formula (VII). R^i and Z. and R^' and R» or r1^\«i yJlT u. . 
toformaringstruoture.«.partlcularVprerenBdm«R-"^^^^^^ 
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[0142] The ring structure formed is a non-aromatic carbocydlc ring or a non-aromatic heterocycfic ring, preferably 
a 5*. 6' or 7-membered ring structure having a total caibon atom number including those of sut)stituents of from 1 to 40, 
more preferably from 3 to 30. 

[0143] The compound represented by the fomiula (VII) is more preferably a compound where Z represents a cyano 
5 group, a formyt group, an acyl group, an alkoxycarbonyt group, an imino group or a carbamoyl group, R^^ represents an 
electron withdrawing group or an aryl group, and one of and R^ represents hydrogen atom and the other repre- 
sents hydroxyl group or a salt thereof, mercapto group or a salt thereof, an aikoxy group, an aryloxy group, a hetero* 
cyctyloxy group, an alkytthio group, an arylthio group, a heterocydylthb group or a heterocyclic group. 
[0144] The compound represented by the fbnnula (VII) is particularly preferably a compound where Z and form 
10 a non-aromatic 5-. S- or T-membered ring structure and one of R^ and R^ represents a hydrogen atom and the other 
represents hydroxy! group or a salt thereof, mercapto group or a salt thereof, an alicoxy group, an arytoxy group, a het- 
erocydyloxy group, an alkytthio group, an arylthio group, a heterocyclylthio group «r a heterocyclic group. In such a 
compound, Z whteh forms a non-aromatic ring structure together with R^^ is preferably an acyl group, a carbamoyl 
group, an oxycartx>nyl group, a thiocaitonyt group or a sulfonyl group or the like, and R^^ is preferably an acyl group, a 
15 carbamoyl group, m oxycarbonyl group, a thk)carbonyl group, a sulfonyl group, an imino group, an Imino group substi- 
tuted at N atom, an acytamino group or a carbonylthio group. 
[0145] The compound represented by the formula (Vlli) will be explained below. 

[01 46] tn the formula (VII 1), examples of the subetituant represented by R^^ include those described for the eubstit- 
uent represented by R^ , R^ or R^ in the fommila (VII). R^^ is preferably an electron withdrawing group. 

20 [0147] When R^^ represents an electron withdrawing group, the electron withdrawing group is preferably a group 
having a total cart)on atom nunrtt>er of from 0 to 30, such as a cyano group, a nitro groups an acyl group, a formyl group, 
an alkoxycarbonyt group, an aryloxycart>onyl group, an alkylsuKonyt group, an aryisulfonyl group, a eartsamoyi group, a 
aulfeunoyi group! a triftuoromethyl group, a phosphoryl group, an Imino group or a saturated or unsaturated heterocycflc 
group, more preferably a cyano group, an acyl group, a fontiyl group, an alkoxycart>onyl group, a cart)amoyi group, a 

25 sulfiamoyi group, an alkylsulfbnyl group, an aryisulfonyl group or a heterocyclk: group, partteularty preferably a cyano.* 
group, a fonmyl group, an acyl group, an aikDxycaft>onyl group, a carbamoyl group or a heterocydio group. 
p148] When R^^ represents an aryl group. R^^ is preferably a substituted or unsubstituted phenyl group having a 
total cart)on atom number of from 0 to 30. Examples of the substltuent include those described fbr the subsHtuent fep^-. 
resented by R^ or R^ in the fbmiula (VII). 

30 [0149] R^ Is particularly proferabty a cyano group, an a]koxycariK>nyl group, a carbamoyl group, a heterocyclic 
group or a substituted or unsubstituted phenyl group, most prsferably a cyano group, a heterocyclic group or an alkox- 
ycarbonyl group. 

[0150] The compound represented by the fomnula (IX) will be explained below. 

[0151] In the formula (IX), X and Y each Independently represent a hydrogen atom or a substituent, or X and Y miy 

as be combined with each other to form a ring structure. 

[0152] Examples of the substituent represented by X or Y Include those described for the substituent represented 
by R^\ or R^ in the fomiuto (Vll). Specific examples thereof include an alkyl group (Including a perfluoroalkyl 
group, a trichloromethyl group eta), an aryl group, a heterocydto group, a halogen atom, a cyano groi4>, a nttro group, 
an alkenyl group, an alkynyl group, an acyl group, a fomiyl group, an alkoxycarbonyt group, an aryloxycarbonyl group, 

40 an imino group, an imino group substituted at N atom, a carbamoyl group, a thkx»rt)onyl group, an acyloxy group, an 
acytthio group, an acylamino group, an alkylsulfbnyl group^ an arytsutfbnyl group, a aultamoyi group, a phosphoryl 
group. cart)oxy group or a salt thereof, suKo group or a salt thereof, hydroxyl group or a salt thereof, mercapto group or 
a salt thereof, an aikoxy group, en aryloxy group, a heterocydyloxy group, an alkylthio group, an arylthio group, a hete- 
rocydylthio group, an amino group, an alkylamino group, an anilino group, a heterocyclylamino group, a sUyt group and 

45 80 forth. These groups each mey further have one or more substituents. Alternatively, X and Y may be combined with 
each other to fonn a ring structure, and the ring structure fonmed may be either a non-aromatk: caft>ocydks ring or a 
non-aromatic heterocydio ring. 

[0153] The substituent represented by X or Y is preferably a substituent hawing a total carbon nunr^er of from 1 to 
40. more preferably from 1 to 30, such as a cyano group, an alkoxycartx)nyl group, an aryloxycarbonyl group, a car- 
so bamoyl group, an imfno group, an imino group substituted at N atom, a thk>cart3onyl group, a sulfamoyi group, an alkyl- 
sulfonyl group, an aryisulfonyl groups a nitro group, a perfluoroalkyl group, an acyl group, a formyl group, a phosphoryl 
group, an acylamino group, an acyloxy group, an acytthk) group, a heterocydio group, an alkylthio group, an aO(oxy 
group or an aryl groupi 

[0154] X and Y each more preferably represents a cyano group, a nitro group, an alkoxycarbonyl group, a car- * 
55 i>amoyl group, an acyl group, a fomnyl group, an acylthio group, an acylamino group, a thiocartx)nyl ^up, a sultemoyl 
group, an alkylsulfbnyl group, an aryisulfonyl group, an imino group, an imino group sutistituted at N atom, a phosphoryl 
group, a trifluoromethyl group, a heterocyclic group, a substituted phenyl group or the like, particularly preferably a 
cyano group, an alkQKycari>onyl group, a cart>amoyl group, an alkylsulfbnyl group, an aryisulfonyl group, an acyl group. 
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ZST^J^^: Z'^"" ^ g™"P. a fbmiyt grouR an amino grouR an Imino group substi- 

tuted at N atom, a hetBrocydic group, a phenyl graup sulstitutedby an aibftmry electron withdmwing g Jporthe lite 

S.-.«iL^*? ^ '!***'^ ""^^ with each other to fom, a non^romatfc cartiocycflc ring or a non-aro- 

rS«^J^"r>ll'^'"'"'?'^r ^ '"^••™>'«P'«ferablyfrom3toM.Xan3Ytortom,lngan^S 
sutonyl group, an imoio group, an Imlno group sutstituted at N atom, an acylamino groups a cartKUiyUito grouVdrS-e 

,fl ?rl«^ '^*®*^"'"<'^''^8"<'B«a*'n^««<«en«yrepresem an altoxy group, w 

e^bSir^Z^r^K? ^"'"P. « ••e.emcydyioxy gro^^. a hetS^io'^group^^ a het! 

f.^^^ A and B may be combined with each otherto form a ring smicture 

iT^m^J^^a^ '^TT^ ^ ^ ^ ^^'^ ^ 9'°"P '^^"S « «tom number of from 1 

to more preferabV from 1 to 30. and the group may further have one or more subslttuentSL 

T5 P^-aWyaS^e-^/^emberednon-aronatteheteroq^ 

more prefer^from 3 to 30. Examples of the Rnked structure formed by A and B (-A-B-) Include -O-IChJo^ S 

-N(CH,).Ph-0-. -N(CH3)-Ph-S-. -^(PhHCHaJ^S-andsol^.'^rd^noteelvlen^^^ ' ^■<'^2>='^' 

Set o„^f «^P*^™; represented tv one of the tommilas (VII) to (IX) used in the present Invention as an ultrahigh 
conl«^ agent may contaM an adsorpth« group capable of adsorbing silver halide. Examples of the adsorpth« 90^ 

59.201045. JP-A.59 -201046. JP-A.59-201047. JP-A.S9«)I048. JP-A^20104rjp.A4l1-170W3 JP I«i 
ilu -""t^"*- JP-A-^234246. ^^'an^V J^^'an aX 

ni^r,tr^^l^^f!*'* * "««Vtoh«e,ocyclfc gmup and a triazoie voiirL^rS^^ 

SilS? ^ J?« «^P?'"^^'»P««ent«l «V one of thefomiulas (VII) to (IX) may contain a ballast grouper polymer com- 
tuteapHBf^ embodiment of the presem Inversion. The b^ 

being relatlveV inachve to the photographic properties. Examples of the ball^ inchide enStoJg^^S 
iS* 1 P^'^^r "'^ ^'-'VPhenyl group, a phenoxy grou? J eik^Her^t^^J^S^ 
Exam|^ofthepolymerIncludethosedescribedinJP-A-1-100530and8oforth ra™ panusoronn. 

S^L (V")to (IX) for use in the present iiwemion may coiwain 

nr^! i^.^.^ (spedficaliy. a group containing a quaternary ammonio group or a nitrogen-contalnina hMmeyelie 
group containing a quatemized nitrogen atom), a group containing an ethylene^ group or a pro«Ze2y ! WSa 
repeating unit, an (aikyl, aryl or heterocyclyl)thio group, era dtesociath« ioupSpable of disStenT^S^e (^0 
an'^rnTT™"' ^ ^V""^ 9-"^ a cart«moylsuiro; X). In .^^^^p^ TZng 
" « propyleneoxy group as a repeating unit, or an (aikyl. aryl or h^te.^;iSo^up te pre^ 
TTi^^^^l^. «^P'* °' sroupa include the compounds ds<^d In JP- 

?P JP-A-6-19031. JP-A-5we761. US. Patent Nos. 4;»4365 ^SJ^as 604 

JP-A-3-2S9240.JP-A-7-S810.JP-A-7-244348 and German Patent No. 4,006,032. 

101621 The compounds represented by fomiulas (VII) to (IX) used as an ultrehigh contrast agent In the present 

ent Application Nos. 0-354107. 9-309813 and 9-272002. -«iH""«>era 
are stwwm below. However, the present invention is by no means limited to the fbllowing corr^nds. 

CH,CX)CL,CN CjHsOO&XJN NCL^CN NC SOjCHj 

j T \ X 

HOT \)Na ^OH 

12 3 4 
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NCCOOC^ NyO^ COOCH. COOCH. 

CFaC^i^COOCH* NCLiOOCtaHa, N( 



^raUwycooCH, NCycooCtaHa, NCyCOOCtoHa, 




10 11 o" 12 

CH, 



OH \)Na 
13 t4 



OH 

15 IS 



NC COOCaHs NQ^COOCaHs 

X 

SC^aHjs 17 




19 



jr C„H25S>.CN (CH3)5SI>^CN 

(CH3)3SI^SI(CH3)3 " " 
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The addition amount of me compounds represented by the formulas (VII) to (IX) f6r use in the present Invention Is pref- 
erably fromi xlO*®to 1 mole, more preferably fromi x lOr^toSx 10'^ mole, most preferably from 2 x 10'^ to 2 x 
45 mole, per mole of silver. 

[0164] The compounds represented by the fbmnulas (VH) to (IX) each may be used after dissoMng H in water or an 
appropriate organic solvent such as an alcohol (e.g., methanol, othanol. propanol, fluorinated alcohol), a ketone (ag.. 
acetone, methyl ethyl ketone), dinrwthylfonnamlde, dmethyl sulfoxide or methyl cellosolve. Also; they m^ be dissolved 
by a known emuisification dispersion nnethod using an oil such as dibutyl phthalate. tricresyl phosphate, glycetyl trfac- 
30 etate or cfiethyl phthatate, or an auxiliary solvent such as ethyl acetate or cyctohexanone. and mechanfc»ily formed Into 
an emulsified dispersion before use. Furthemiore. the compounds represented by the formulas (VII) to (IX) each ma/ 
be used after dispersing the powder of the compounds In an appropriate solvent such as water by a method known as 
the solid disperston method, using a ball mill, a collokl mill or an ultrasonic wave. 

£0165] ihe compounds represented by the formulas (Vll) to (IX) each maybe added to a layer in the Image-forming 
55 layer side on the support, namely, an Image-forming layer, or any other layers on that side. However, the compounds 
are preferably added to an image-fomiing layer or a layer at^acent thereto. 

[0166] The compounds represented by the formulas (Vli) to (IX) may be used Individually or in combination of two 
or more kinds of them. In additten to these compounds, any of the compounds mentioned In U.& Patent Nos. 
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5.545.515. 5.636.339 and 5.654.130. International Patent Publication W097y34196, US. Patent No. 5.686.228. JP*A- 
11-1 19372 or Japanese Patent Application Nos. 9-228881. 9-273935, 9-354107. 9-309813. 9-296174. 9-282564. JP- 
A-1 1-95365. JP-A-1 1-95366 and Japanese Patent Application No. 9-332388 nnay also be used in combination. 
[0167] Furthennore, in the present invention, hydrazine derivatives disclosed in JP-A-1 0-339932 and JP-A-10- 

5 1 61270 ma/ be used in combination. Further, the foHowing hydrazine derivatives may atso be used in such combina- 
tion: the compounds represented by (Chem. 1 ) of JP-B-6-77138. spedficaily, compouncb described at pages 3 and 4 
of the pubHcation; the compounds represented by the formula (1) of JP-6-6-93082. specifically. Compourtds 1-36 
described at pages 8 to 1 8 of the publication; the connpounds represented by the formulas (4). (5) and (6) of JP-A-6- 
230497. specifically. Compounds 4-1 to 4-10 described at pages 25 and 26, Compounds 5-1 to 5-42 described at pages 

10 28 to 36 and Compounds 6-1 to 6-7 described at pages 39 and 40 of the pubRcatlon; the compounds represented by 
the formulas (i) and (2) of JP-A-6-289520. specfficalty. Compounds 1 -1) to 1-17) and 2-1) described at pages 5 to 7 of 
the pi^ication; the connpounds represented by (Chem. 2) and (Chem. 3) of JP-A-6-313936. specifically, compounds 
described at pages 6 to 19 of the publication; the conrtpound represented by (Chem. 1) of JP-A-6^13951 . spedfically, 
the connpounds described at pages 3 to 5 of the pubOcation; the compound represented by the formula (I) of JP-A-7- 

is 561 0. specifically; Compounds 1-1 to 1-38 described at pages 5 to 1 0 of the publication; the connpounds represented by 
thefonmula (11) of JP-A-7-77783, spedfically, Contpounds IM to 11-102 described at pages 10 to 27 of the pubHoation; 
the compounds represented by the fdmnulas (H) and (Ha) of JP-A-7-1 04426, spedfically. Compounds H-1 to H-44 
descn*t>ed at pages 8 to 15 of the publication; the compounds characterized by having fn the vidnlty of the hydrazine 
group an anionic group or a nonionic group capable of forming an intramolecular hydrogen bond with a hydrogen atom 

20 of hydrazine, described In European Patent Publication EP713131 A1 . particutariy, the compounds represented by the 
formulas (A) to (F). specificaDyk Compounds fM-1 to N-30 described in the publication; the compound represented by the 
formula (1) descrtoed in European Patent Publication EP713131 A1. spedfically. Compounds 0-1 to D-65 described in 
the publication; various hydrazine derivatives described at pages 25 to 34 of Kochi Qijutsu (Known Techniques}, pages 
1 to 207. Aztech (issued on March 22. 1991); and Compounds D-2 and D-39 described In JP-A<62-86354 (pages 6 and 

25 n ^ 

[0168] The addition amount of tiiese hydrazine derivatives is preferably from 1 x lor^ to 1 mole, more preferably 
from 1 x 10*^ to 5 X 10'^ mole, most preferably from 2 x 10** to 2 x 10"' mole, per mol of sihrer. 
[0169] These hydrazine derivatives may be used by disper»ng them in tiie same manner as mentioned for the 
aforemeritioned compounds represented by the formulas (Vll) to (DQ. 

JO [0170] The hydrazine derivatives may be added to any layers on the image-fbnming layer side on the support, i.e., 
the image-fbrming layer or other layers on that layer side. However, they are preferably added to an innage-fonming layer 
or a layer adjacent thereto. 

[0171] Moreover, the acrytonitrile compounds dlsdosed in U.S. Patent No. 5.545,515. more spedfically the com- 
pounds CN-1 to CN-13 disclosed therein and so forth may also be used as the ultrahigh contrast agent 

as [0172] In the present invention, a contrast accelerator may be used in combination with the above-described ultra* 
high contrast agent so as to fonm an ultrahigh contrast image. Examples thereof include amine connpounds described 
In U.S. Patent No. 5.545,505, spectficaDy, AM-1 to AM-5; hydroxamic adds described in US. Patent No. 5,546,507. spe- 
cifically. HA-1 to HA-1 1 ; hydrazine compounds described in U.S. Patent No. 5,558.983, spedfically, CA-1 to CA-6; and 
onium salts described in JP-A-9-297368. specifically, A-1 to A-42. B-1 to &-27 and C-1 to C-14. 

40 [0173] Synthesis methods, addition methods, addition anK)unts and so forth of the aforementioned ultrahigh con- 
trast agents and the contrast accelenators may be according to those described in the patent publications dted above. 
[0174] When formic ackl or a fonmic acid salt is used as a strongly fogging substance, it is preferably used on the 
side ha^ng the image-forming layer containing a photosensitive silver hatlde In an annount of 5 mmol or less, nrtore pref- 
erably 1 mmol or less, per 1 mole of silver. 

45 [0175] When a nucleating agent is used In the present invention, an acldfomned by hydration of d^hosphoms pen- 
toxide or a sale thereof is preferably used together with the nucleating agent Examples of the acid fbnned by hydration. 
of diphosphorus pentoxlde or a salt ttiereof Include metaphosphoric add (salt), pyrophosphoric acid (salt), orthophos- 
phoric ackl (salt), triphosphoric acid (salt), tetraphosphoric add (salt), hexametaphosphoric acid (salt) and so forth. Par- 
ticularty preferat)ly used acids fomned by hydration of diphosphorus pentoxide or salts thereof are orthophosphoric add 

so (salt) and hexametaphosphoric add (salt). Spedfic examples of the salt are sodium orthophosphate, sodium dihydrog- 
enorthophosphate. sodium hexametaphosphate. ammonium hexametaphosphate and so forth. 
[0176] The acid formed by hydration of diphosphorus pentoxide or a salt thereof may be used In a desired amount 
(coating amount per 1 m^ of the photosensitive material) depending on the desired periormance including sensitivity 
and fog. However, it can be used in an amount of preferably 0.1 -500 mgfw?, more preferably 0.5-100 mg/in^. 

55 [0177] The photothemfiographb material of the present invention nrtay be provided with a surfiaoe protective layer, 
for example, to prevent adhesion of the Image-lorming layer. The surface protective layer is descrit>ed in, for example, 
JP-A-1 1-65021. paragraphs 01 19 to 0120. 

[0178] Gelatin is prefenred as ttie binder in tiie surface protective layer, and polyvinyl alcohol (PVA) is also prefera- 
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biy used Examples of PVA includes, for exampfe, completely saponified PVA-105 [havmg a polyvinyl alcohol (PVA) 
content of at least 94.0% by weight, a degree of saponification of 98.5±0^ mole %, a sodium acetate content of 1 .5% 
by weight or less, a volatile content of 5.0% by weight or less, a viscosity (4% by weight at 20«C) of 5.640.4 mPa -sj; 
partially saponified PVA-20S (teving a PVA content of 94.0% by weight, a degree of saponification of 88.0t1 .5 mole %. 
a sodium acetate content of 1 .0% by weight, a volatUe content of 5.0% by weight, a viscosity (4% by weight at 20»C) of 
S.Qto.4 mPa'S 1; denatured polyvinyl alcohols. MP-102. MP-202. MP-aos, R.1130. R2105 (all from Kraray Co.. Ltd.) 
and so forth. The application amount of the polyvinyl alcohol (per of the support) for protective layefs is preferably 
0.3 to 4.0 g/hri* more preferably 0.3 to 2.0 gfrr? (per one layer). 

[0179] When the photothermograpWc material of ttie present invention Is used for printing use Is which dimensfonal 
change Is critical, In particular, polymer latex Is preferabfy used also In a protective layer or a back layer. Such latex Is 
described In "Gosel JushI Emulsion (SynttwtJc Resin Emuldon)". complied by Taira Okuda and HIroshI Inagakl, issued 
by Kobunshi Kanko Kal (1979); -Gosel Latex no Oyo (Appflcatlon of Synthetic Latex)', compiled by Takaaki Sugfrnura, 
Yasuo Kataoka. Soutehl Su::uW and KelshI Kasahara, Issued by Kobunshi Kanko Kal (1993): Sotehl IMuroi. 'Gosel Latex 
no Kagaku (Chemistry of Synthetic Latex)-. Kobunshi Kanko Kai (1970) and so forth. Specific example thereof indude 
latex of methyl methacrylate (33.5 weight %)/olhyl acrylate (50 we^ht %)Anethacrylte acid (16.5 weight %) copolymer, 
latex of methyl methacrylate (47.5 we'^ht %)/biJtBdiene (47.5 weight %)/itaconte add (5 weight %) copolymer, latex of 
ethyl acrylate/hnethacry8c add copolymer, latex of nrtethyl nr^ethacrylate (58.0 weight %)i^-ethylhexyl acrybte (25.4 
weight %)/ethylene (8.6 weight %)/2-hydroxyethyl methacrylate (5.1 weight %)Mcfync add (2.0 weight %) copolymer 
and so forth. As f6r the binder of the protedivB layer, titere may be used the combination of polymer latex disck)sed in 
Japanese Patent Appficatlon No. 11-6872. and techniques disdosed In Japanese Patent Applfeation ISto. 11-143058 
paragraphs 0021 -0025. Japanese Patent Appficatton Mo. 1 1 -6872. paragraphs 0027-0028, and Japanese Patent Appli^ 
cation No 11-199626. paragraphs 0023-0041. 

[0180] The temperature for preparatbn of the coating solution for the Image-fonmlng layer may preferably be 30*»C 
no e5*C, more preferably 35«C to 60^. most preferabfy 35°C to 55*a The tempemture of the coating solution imme- 
diately after the addition of the polymer latex may preferably be kept at 30°C to 6S**C. A redudng agent and a silver salt 
of an organk: acM may preferably be mixed before the addition of polymer latex. 

[0181 J The coating solution for the image-forming layer is preferably a soH»Bed thixotropic flow. Thixotropy means 
that viscosity of a fluid lowers with increase of shear rate. Any apparatus may be used Ibr measurement of viscosity, 
and for example, RFS Fluid Spectrometer from Rheometrics Far East Ca. Ltd. is pref^r^ used and the measurement 
is performed at 25»C. Viscosity of the coating solution fbr the image^orming layer Is preferably 400 mPa • s to 100.000 
mPa»s,morepreferably500mP&*8to20,OOOmPa»8.atashearrateof0.1 sec-\ The viscosity Is preferably 1 mf4*s 
to 200 mPa • s, more preferably 5 mPa • s to 80 mPa • s, at a shear rate of 1000 sec"V 

[01821 Various systems exhibiting thUotropic property are known and, for example, described in "Lecture on Rhe- 
ology- . Kobunshi Kanko Kai; Muroi & Morino. "Polymer Latex". Kobunshi Knako Kal and so forth. A fluid is required Id 
contain a large amount of fine solid micropartk:les to exhibit thixotropto property! Fbr enhandng thixotropto property. It 
is effective that the fluids is added with a viscosity-increasing finear polymer, or fine solM microparttoles to be contained 
have anisotropte shapes and an increased aspect ratio. Use of an aikalbie viscosity-increasing agent or a surik^tam is 
also effective f6r that purpose. 

[0183] The photothermographte emulsion Is provided as one or more l^rs on the support When it is provided as 
a monolayer, the layer mu^ contain a silver salt of an onganfc ackJ. sih«r hallde. developing agent, binder and desired 
additional materials such as toning agent, coating aid and other auxiBary agents. When the layer is bili^r. the first 
emulsion layer (in general, the layer acflacent to the support) must contain a sihm salt of an organte acM and silver hal- 
lde. and the second emulsion 1^ or said two layers may contain the other ingredients. Another type of biiayer struc- 
ture is also employable in which one l^r is a ^ngle emulsion layer containing all necessary ingredients and the other 
layer is a protective top coat layer. Multicolor photothennographfc material may contain these two layers tor each color, 
or may contain all necessary ingmdients In a singte layer as described in U.S. Patent No. 4,708.028. As tor multicolor 
photothermographfc materials containing multiple dyes, each emulsion letf^ are kept Indh/idually by using a functkmal 
or non-functional barrier layer between the adjacent photosensitive layers as described in US. Patent No. 4,460,681 . 
[0184] In the image^rming layer, various types of dyes and pigments may be used to improve color tone, to pre- 
vent interference fringes generated during laser exposure, and to prevent Irradiatton. These techniques are detailed in 
International Patent Pubfication WOg8/36322. Prefened dyes and pigments for the photothermographlc n^rial of the 
present Invention Inchide, for example, anthraquinone dyes, azomethlne dyes, indoaniline dyes, azo dyes. Indanthrone 
pigments of anthraquinone type (e.g.. C.I. Pigment Blue 60 and so forth), phthalocyanlne pigments (e.g.. copper 
phthalocyanines such as C.I. Pigment Blue 15; metal-free phthalocyanines such as CI. Pigment Blue 1 6), triaryteart)o- 
nyl pigments of printing lake pigment type, indigot inorganic pigments (e.g., ultramarine, cobalt blue and so forth) Any 
methods are employed to add these dyes and pigments such as addition as a solution, an emulsion, or a dispersion of 
fine sofid microparttdes, or additk>n of a polymer mordant mordanted with these. The amount of these compounds to 
be used may vary depending on intended absortsanoe. In general, the compounds may preferably be used in an amount 
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of 1 to 1 g per of the photothermographlc material. 

[0185] In the photothermographlc material of the invention, an antihalation layer may be provided in a distant posi- 
tion from a fight source relative to the photosensitive layer. The antihalation layer is described In JP-A*1 1-65021 , para- 
graphs 0123 to 0124 and JP-A-1 1-223898. 

5 [0186] In the photothermographlc materia) of the present Invention, a decoloring dye and a base precursor are pref- 
erably added to a non-photosensftive layer of the photothemnographic material so that the non-photosensftive layer can 
functionasafilterlayer or an antihalation layer. Photothenmographic materials generally have non-photosensitive layers 
In addition to the photosensitive layers. Depending on their positions, the non-photosensitive layers are classified into 
(1) a protective Isyer to be provided on a photosensitive layer (the opposite side of the support); (2) an intermediate 

10 layer to be provided betvveen two or more of photosensitive layers or between a photosensitive layer and a protective 
layer; (3) an undercoat layer to be provided t>etween a photosensitive layer and a support; (4) a baddng layer to t^e pro- 
vided on a side opposite to the photosensitive l^er. The filter layer Is provided in the photosensitive material as the 
layer (1) or (2). The antihalation layer Is provided in the photosensitive material as the layer (3) or (4). 
[01 87] The decoloring dye and the base precursor are preferably added to the same non-photosensitive layer. They 

IS may be also added separately to acQaeent tvvo noni)hotosenahlve layera. If desired, a barrier layer may be provided 
between the two non-photosensitivo layers. 

[0188] As metitods to add a decoloring dye to a non-photosensitive layer, a method may be employed which com- 
prises step of adding a solution, an enrujlsion, a soDd mlcropartides dlsper^on of the dye, or the dye Impregnated in a 
polymer to a coating solution for the non-photosen^ve layer. The dye may also be added to the non-photosensitive 

20 layer tsy using a polymer mordant These methods tor addition are the same as those generally employed for the addi- 
tion of dyes to ordinary photothenmographic materials. Polymer latexes used for preparation of the dye bnpregnated In 
a polymer are described in US. Pdtent Na 4.199.363. German Patent Laidopen No& 25.141,274, 2,541,230, Euro- 
pean Patent PubDcation EP029104 and JP-B-53-41091. A method for emulslfication by adding a to a solution In 
which a polymer is dissolved is descrft>ed in Intemational Patent Pubfication W088/00723. 

25 [0189] The amount of the decoloring dye may be detemtined depending on purpose of the use of the dye. In gen-- 
eral, the dye is used in an amount to give an optical density (absorbance) of larger than 1.0 measured at an intended 
wavelengtii. The optical den^ is preferably 0.2 to 2. The amount of tiie dye to give such optical density may be gen- 
erally from about 0.001 to about 1 gfrn^, particularly preferably from about 0.01 to about 0J2 gftr^. 
[01901 fDecoloring of dyes In that manner can lower optical densi^ of the material to 0.1 or less. Two or mora differ- 

30 ent decoloring dyes may be used In the thermodecoloring type recording materials or photothemnographlc materials. 
Similarly, two or more diffiarent base precursors may be used in combination. 

[0191] The photothermogrEq;>hic material of the present Invention is preferably a so-called singte-sided photosensi- 
tive material comprising at least one photosensitive layer containing a silver hallde emulsion on one side of support, and 
a backing layer on the other side. 
3S [0192] The photothermographlc material of the present awention may preferably contain a matting agent for 
Improving tiie transferabinty of the material Mattlngagents are described In JP-A-11-65021, paragraphs 0128 to 0127. 
The matting agent Is added in an amount of preferably 1 U> 400 mg/m^, more preferably 5 to 300 mg/hi^, as the amount 
per 1 m^ of tfie photosensitive material. 

[0193] The matting degree of the surface of the emulsion layer is not particularly limited so long as the material Is 
40 free from Stardust defects, Beci^'s smoothness of the matted surface is preferably 30 seconds to 2000 seconds, more 
preferably 40 seconds to 1500 seconds. 

[01 94] The matting degree of the baddng layer In tiie present invention is preferably fate 1 0 seconds to 1 200 sec- 
onds, more preferably 20 seconds to 800 seconds, most preferably 40 seconds to 500 seconds as shown by the Bed^s 

smoothness. 

45 (0198) In tiie present Invention, tiie matting agent may preferably be contained in the outermost surfece layer, or in 
a layer functioning as an outenmost surface layer, or in a layer near to the outer surfeice of the photothermographlc mate- 
rial. The agent may also be preferably contained in a layer functioning as a protective layer. 

[0196] The back layers that are applicable to the photxsthemnographic material of the present invention are 
described in JP-A-1 1-65021. paragraphs 0128 to 0130. 

so [0197] A hanlening agent may be added to the photosensitive layer, the protective layer, the t>ack layer, and other 
layers. Examples of the hardening agent are described in TH. James, "THE THEORY OF THE PHOTOGRAPHIC 
PROCESS. FOURTH EDmON", Macmillan Publishing Co., Inc., 1977, pp. 77-87. Polyvalent metal ions descrft^cd on 
page 78 of the above article, potylsocyanates descn'bed in US. Patent No. 4.281.060 and JP-A-6-208193; epoxy com- 
pounds described in US. Patent No. 4,791,042; vinylsulfone confounds descrbed in JP-A-62-8904B and so forth may 

55 preferably be used. 

[0196] The hardening agent is added to coating solutions as a solution. Preferred addition time of the solution to 
the coating solution of the protective layer resides in a period of from 180 minutes before the coating to just before the 
coating, preferably 60 minutes to 1 0 seconds before the coating. The metttod and conditions for mixing are not partic- 
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ularly limited so long as the effect of the preserrt Invention can be ot>tained satistetorily. Specific examples of the mixing 
method include a method in which a mljdng is perfonned in a tank designed so as to obtain a desired average residence 
time which is calculated from addition flow rate and feeding amount to a coater, a method utiGzing a static mixer 
described in N. Hamby, M.R Edwards. A.W. Nienow. "Ekitai Kongo Gljutsu (Techniques ibr Mixing Uqulds)', translated 

5 by Koji Takahashi. Chapter 8. Nikkan Kogyo Shinbunsha, 1 989 and so forth. 

[0199] Surfactants that can be used in the present Invention are described In JP-A-1 1 -6S021 , paragraph 01 32; usa- 
ble solvents are described in the above patent document In paragraph 0133; usable supports are described in the 
above patent document in paragraph 0134; usable antistatic and electroconducth/a l^rs are described In the above 
patent document in paragraph 0135; and usable nnethods fbr fbrmlng color images are described In the above patent 

10 document In paragraph 0136. 

[0200] The photothermographic material of the present Invention prtferably has a film surftee pH of 6.0 or less, 
more preferably 5.6 or less before heat development WhOe the lovirer fimit Is not partcularly limitedL ft Is normally 
around 3. For controlling the film surface pH. an organic acid such as plithanc acid derlvafives era nonvolatile add such 
as sulfuric acid, and a volatile base such as ammonia are preferably used to lower the film surface pH. In particular, 

15 ammonia is preferred to achieve a low film surfece pH, because it Is htfily volatile and therefore it can be removed 
before coating or heat development A method for measuring the film surfece pH Is described in Japanese Patent Appfl- 
eation No, 1 1 -87297, paragraph 0123. 

(0201 J As the transparent support of the photothermographw material of the present Invention, preferably used is a 
polyester film, in particular, a polyethylene terephthalatB f8m, sutjected to a heat treatment In a temperature range of 
20 1 30- 1 850C In onSer to relax the internal distortton formed In the film during the biaxial stretching so that thennal shrink- 
age distortion occurring during the heat devafopment is eliminated. In the case of a photothermogrsphte material for 
medk:al use. the transparent support may be cofored with a blue dye (for example, Dye-1 mentioned In the example of 
JP^A-8-240877). or may not be colored. 

[0202] It is preferred that techniques for undeicoating utilizing water-soluble polyester mentioned In JP-A-1 1- 

25 84574. styrenertjutadiene copolymer mentioned In JP-A-1 0-186585. vtnyOdene chloride copolymer mentioned In Japa- 
nes Patent Application Na 1 1 -1 06881 , paragraphs 0063-0080 and so forth are used for the support. As fbr an anti- 
static layer and undercoating. there can be used technk^ues disctosed In JP-A-56-143430. JP-A^6-143431, JP-A-sa- 
62646, JP-A-56.120519. JP-A-1 1-84573. paragraphs 0040-0051. US. P&tent Na 5,575,973, JP.A-11-ffi3898 para- 
graphs 0078-0064 and so forth. 

30 [0203] The photothemKjgraphic material is preferably a nrwnosheet type material (the monosheet uses no addl* 
tional sheet as required by image receiving materials, and can form images directly on the material Itself). 
[0204] The photothemiographic material may further contain an antioxklant, a stabilizer, a plasticlzer, a ultraviolet 
absoftwr or a coating aid. Such additives may be added to any of photosensitive layere or non-photosensitive layera. 
For these additives. Intemational Patent Pubficatfon W098/36322, European Patent PuWfeatlon EP803764A1 JP-A- 

35 10-186567. JP-A-10-18568 and so fbrth may be referred ta 

(0205] The coating method fbr the preparation of the photothemiographic material of the present invention is not 
particutariy limited, and any coating methods m€y be employed. Specific examples thereof Include various types of 
coating techniques, fbr example, extru^on coating, slide coating, curtain coating, dip coating, knife coating, flow coat- 
ing, extrusion coating utilizing a hopper of ttie type described in US. Patent No. 2.681 .294 and so forth. Prefeired exam- 

40 pies Include extrusion coating and sikie coating described In Stephen E Kistier. Petert M. Schweizer, "LIQUID FILM 
COATING-, published by CHAPMAN & HALL Co.. Ltd.. 1997, pp.399-536, and a most preferable «cample Includes the 
slide coating. An example of the shape of a sHde coaler used fbr the sTide coating is shown In Rgure 1 1 b. 1 , on page 
427 of the aforementioned reference. If desired, two or more layers may be formed at the same time, for example, 
according to the methods described from page 399 to. page 536 of tiie aforementioned reference, or the methodd 

45 described in U.S. Patent Na 2,761 ,791 and British Patent No. 837,095. 

[0206] Photothermographic materials may be cut into sheets of a predetetmined sl2e (half size, B4. A4, DK etc.), 
packaged witti an inner packaging material and an outer packaging material as stacked muftiple sheets, and shipped! 
In this case, tite inner packaging material is preferably made of cardboard, polyprepylene sheet, polyetiiylene sheet, 
laminated materials ttiereof etc. In order to keep the stacked state of the multiple photottiermographic material sheets 

50 (e.g.. 50-200 sheets) and prevent screlches and fold of the material. The material packaged with the Inner packaging 
material is further packaged over the outer surface wltii ttie outer packaging material, which Is laminated with, for exam- 
ple. Al. and has light shielding property and high gas banier property. The state of ttie material thus packaged is shown 
in Rgs. 2 and 3. F^. 3 shows a plurality of stacked phototiiennographic material sheets In a predetermined size pack- 
aged witti an inner packaging material 20. Further. Rg. 2 shows the sheets further packaged with an outer packaging 

55 material 3. As shown in Rg. 4, ttie photothermographk^ nnatertal 1 generally has a stnjcture comprising a support 1 0 
an image-forming layer 1 1 and a surface protective layer 12 stacked In this oixier on one suriace of the support and a 
back layer 13 provkled on ttie ottier side of the support. 

[0207] For the photottiermographk: material of the present Invention, air space ratio witiiln ttie outer packaging 
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material Is preferably 0.03-25%, more preferably 0.03-15%. The air space ratio within the outer packaging material is 
calculated by dividing air space volume In the outer packaging material with volume of the content in the outer packag- 
ing material and multiplying the quotient by 100. The airspace volume Is obtained by subtracting the volume fomied by 
the photothemnographlc material and the volume of the inner packa^ng material from the inner volume of the outer 
5 packaging material. 

[0208] Further, for the photothermographic material of the present invention, humidity In the outer packaging mate- 
rial is preferably 30-70%, more preferably 3(>>50%. If the photothenmographic material is packaged so that the humidity 
In package Is within the aforementioned range and sh43ped» performance change of the photothermographic material 
with time. In particular, density change around formed images, can further be suppressed, and thus stable peribrmance 
10 can be obtained. 

[0209] Other techniques that can be used tbr the production of the photothemiographic ntaterial of the present 
Invention are also described in European Patent Publications EP803764A1, EP883022A1, International Patent Publi- 
cation W09a/36322, JP-A-56-6264e. JP-A-58-62744, JP-A-9-2B1637. JP-A-9-297367, JP-A-9-304869, JP-A-9- 
31 1405. JP-A-9-329865. JP-A-1 0-10669. JP-A- 10-62899, JP-A- 10-69023, JP-A-1 0-1 86568, JP-A-1 0-90823 .JP-A-10- 

13 171063, JP-A-IO-ISeSeS, JP.A-10-1885e7. JP-A-10-1 86569, JP-A-1 0-1 86570. JP-A-1 0-1 86571. JP-A-1 0-1 86572, 
jp.A.1 0-1 97974, JP-A-1 0-1 97982. JP-A-10-1 97983. JP-A-1 0-1 97985, JP-A-1 0-1 97986. JP-A-1 0-1 97987. JP-A-10- 
207001. JP-A-1 0-207004. JP-A-1 0 221807, JP-A-1 0-282601, JP-A-1 0-288823. JP-A-1 0-288824. JP-A-1 0-307365, 
JP-A-10-312038, JP-A-1 0-339934, JP.A-11-7100. JP-A-1 1-1 5105. JP-A-1 1-24200. JP-A-11-24201. JP-A-1 1-30832. 
JP-A-1 1-84574. JP-A-1 1-65021. JP-A-1 1-125880. JP-A-1 1-1 29629, JP-A-1 1 -1 33536. JP-A-1 1-133537, JP-A-11- 
. 20 133538. JP-A-1 1-133539. JP-A-1 1 -133542 and JP-A-1 1 -133543. 

[0210] The photothermographic nuiterial of the present invention may be developed in any manner. Usually, an 
innagewlse exposed photothermographic mfiterial Is developed by heating. The temperature for the develofunent is 
preferably dO^'C to 250^0. more preferably 1 0OK^ to 1 40<»C. The developnnent time is preferably 1 to 1 80 seconds, more 
preferably 10 to 90 seconds, most preferably 1 0 to 40 seconds. 

2s [021 1] For themial development for the material, a plate heater system Is prefenned. For heat development by the 
plate heater system, the method described in JP-A-1 1-1 33572 is prefered. whk:h uses a heat development apparatus 
Wherein a photothemiographic material on which a latent image is formed Is brought Into contact with a heating means 
in a heat development section to otitain a visible image, and wherein the heating rrieana comprises a plate heater, and- 
a plurality of presser rollers are disposed fadng to one surface of the plate heater, and wherein heat development of the 

30 photothemiographtc material Is attained by pas^ng the material between the presser rollers and the plate heater. The 
plate heater is preferably sectioned into 2 to 6 stages, and the temperature of the top stage is preferably kept tower by 
approximately 1 to 1 0*C than that of the othera stages. Such a method is also described in JP-A^4-30032. The plate 
heater system can remove moisture and organic solvent contained in the photothennograph'c material out of ttie mate- 
rial, and prevent change in shape of the support of the photothermographto material by rapkl heating of the material. 

05 [021 2] The photothermographic material of the present invention can be exposed by any meana. As light source of 
exposure, laser rays are prefenred. As the laser used in the present invention, gas lasere (Ar^. He-Ne). YAG lasere. dye 
lasers, semiconductor lasere and so fbrth are preferred. A combination of semiconductor laser and second hamnonk: 
generating device may also be used. Prefen^d examples include gas and semkx)nductor lasere for red to Infrared emis- 
sion. 

40 [021 3] Sbtgle mode lasere can be used as the laser rays, and the technique disclosed in JP-A-1 1 -65021 , paragraph 
014O. can be used. 

[D214] The laser output is preferably at \east 1 mW, more preferably at least 10 mW. Even more preferred is h^h 
output of at least 40 mW. If dedred. a plurality of lasere may be combined. The diameter of a laser beam may be 
between about 30 and 200 pm based on the level of 1/e^ spot size of a Gaussian beam. 
45 [021 5] An example of a laser imager provided with a light exposure section and a heat development section is Fuji 
Medical Dry Leaser imager FM-DP L FM-DP L Is described in Fuji Medical Review^ Np. 8. pages 39-55, and the tech- 
niques described therein can of course t>e used for laser imagers for the photothemiographic material of the present 
inventton. 

[021 6] The photothenmographk: material of the invention forms a monochromatic image based on silver Image, and 
50 is preferably used as photothermographic materials for use in medk:al diagnosis, industrial photography, printing and 
COM. It should be understood that in such applk^tions. the monochromatic images formed c^n be duplicated on dupli- 
cating films. Ml-Oup. from Fuji Photo Film for medteal diagnosis; and for printing, the inr>ages can be used as a mask for 
forming reveree images on printing films such as 00-175 and PDO-100 from Fuji Photo Rim, or on offset printing 
plates. Further, It can be used as a photothenfnographic material for laser imagere In *A0 nehwortc*. which is proposed 
55 by Fuji Medical System as a n^ork system ttiat conforms to the DICOM standard. 
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EXAMPLES 



[02171 The present invention will be epedfically explained wt&t reference to the following examples. The materials, 
regents, ratios, procedures and so forth shown In the following examples can be optionally changed so long as such 
5 change does not depart from the spirit of the present Invention. Therefore, the scope of the present Invention Is not fm- 
ited to the following ecamples. 

(Example 1) 

10 [0218] Structures of the compounds used In Exanr>ple 1 are shown betow. 



Spectral eeftiltis^i^g.dye, a 



fS 




20 



TeXlarluB aeasitiser B 
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30 
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IS 
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Base Drecarsox coapound 11 

y H 



to (. 



Cyattios dye eeapoiiAd 1) 




i 



Br 




Blue dye eonpound 14 



NaO, 




40 



((Preparation of PET support)) 

45 [0219] Using terephthalte acid and ethylene glycol. PET having an intrinsic viscosity IV of 0.6S (measured in phe- 
nolAetrachloroethane = 6/4 (weight ratio) at 25^C) was obtained In a conventional manner The PET was pelletized. and 
the pellets were dried at 130^ for 4 hours, melted at 300^, extruded from a T-die, and quenched to prepaie an 
unstretehed film having such a thiekness that the film thickness after thermal fixation should become 1 75 \m. 
[0220] The film was stretched along the longitudinal direction by 3.3 times using rollers having different peripheral 

so speeds and then stretched along the transverse direction by 4.5 times using a tenter. In this case, the temperatures 
were 1 1 0°C and 1 30**C, respectively. Thereafter, the film was subjected to thennal fixation at 240*C for 20 seconds and 
relaxed by 4% along the transverse direction at the same temperature. Then, after chucks of the tenter were released, 
the both edges of the film were knurled, and the film was rolled up at 4 kg/cm? to provide a roll of the film having a thtek- 
nessof 175|ua 

55 

((Surface corona discharging treatment]^ 

[0221] Using a solid state corona discharging treatment machine Model 6KVA manufactured by Piller Ina. both sur- 
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faces of the support were treated at room temperature at 20 m/m!nute. In this case, from the read out values of the elec- 
tric current and voltage, Etwasseesthatthe treatment of 0.375 KV-A-minuteAh^wasappnedtothe support The treated 
frequency in this case was 9.6 kHz and the gap clearance tietween the electrode and the dielectric roll was 1 .6 mm. 

5 (tPreparation of undercoated supporO) 

(1 ) Preparation of coating solutions for undercoat layers 

[0222] 





Formulation 1 (for undercoat layer on image-forming layer side) 


15 


Pesresin A-515GB made by Takamatsu YUshI K.K. (30 weight % solution) 


234g 




Polyethylene glycol monononylphenyl ether (mean ethylene osdde number s 8^, 10 webht % sohi- 
tk>n) 


21.5 g 




MP-1000 made by Soken Kagaku KJC (polymer rnteroparfldes, mean partfola size: 0.4 iim) 


0.91 g 


20 


Distnied water 


744 ml 



25 



Formulation 2 (for 1st layer on back surface) 


Butadiene-styrene copolymer latex (soDd content 40% by weight, weight redo of butadlene/styrene 


158g 


= 32ir68) 




2,4-Ofohk>ro-6<^draxy-S-triazlne sodium salt (8 weight % aqueous solution) 


20 g 


1 weight % Aqueous solution of sodium laurylbenzenesuHonate 


10 ml 


Distilled water 


654 ml 



Fonnulatton 3 (for 2nd layer op back surface sUe) 


SnCVSbO (weight ratio: 9/1 . mean parttele size: 0.038 pm. 1 7 weight % disperston) 


84g 


Gelatin (10% aqueous solution) 


89.2 g 


Metorose TC-5 made by Shin-Etsu Chemical Co., Ltd. (2% aqueous solution) 


8.6 g 


MP-1 000 (polynwr micropartwies) made by Soken Kagaku ICK, 


0.01 g 


1 weight % Aqueous solution of sodium dodecylbenzenesultonate 


10 ml 


NaOH(1%) 


6ml 


Proxel (made by ICI Ca) 


1 ml 


Distilled water 


805 ml 



55 

{{Preparation of undercoated support)) 

[0223] After applying the aforementioned corona discharging treatment to both surfoces of the aforementioned 
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biaxially stretched polyethylene terephthalate support having a thickness of 175 \vn, one surface (photosensitive layer 
side) thereof was coated with the undercoating solution of Formulation 'l by a wire bar in a wet coating aniount of 6.6 
ml/m^ (per one surface) and dried at 180*^0 for 5 nninutes. Then, the back surltee thereof was coated with the under- 
coating solution ot Fomrujiation 2 by a wire bar In a wet coating amount of 5.7 mlAn^ and dried at 180*^ for 5 minutes. 
5 Further, the back surtece thus coated was coated witii the undercoating solution of Fbrmulation 3 by a wire bar in a wet 
coating amount of 7.7 mt/m^ and dried at 1 60*^ for 6 minutes to prepare an undercoated support 

((Preparation ot coating solution for back surfaced 

w ( 1 ) Preparation of Solid micropartide dispersion (a) of base precursor 

[0224] 64 g of Base precursor compound 11 , 28 g of diphenylsulf one and 1 0 g of a surface active agent, Demor N 
(mamifastired by Kao Corporation), were mixed witii 220 ml of distilled water, and tiie mixture was beads-dispersed 
using a sand mill (1/4 Galton Sand Grinder MIU, manufactured by Imex Co.) to obtain Solid micropartide dispeision (a) 
75 of the base precursor compound having a mean partide size of 0.2 |im. 

(2) Preparation of dye sofid micropartide dispersion 

[0225] 9.6 g cf Cyanine dye compound 1 3 and 5.8 g of sodium p-dodecylbenzenesutfonate were mixied witii 305 ml 
so of distilled water and the mixture was beads-iflspersed using a sand mill (1/4 Gallon Sand Grinder Mm. manufactured 
by Imex Co ) to obtan a dye sofid rrucropartide dsperdon having a mean partide size of 0.2 |un. 

(3) Preparation ot coating solution for antihalation layer 

25 [022Q 1730* getat n. 9.6 g of polyacrylamide. 70 g of ttie aforementioned Solki mkxoparticte dispersion (a) of the 
base precursor. 66 g of the aforenmntioned dye solid micropartide dispersion, 1.5 g of polymethyl methacrylate micro- 
partides (mean partcle size 6.5 |im). 0.03 g of benzoisothiazoDnone. 2.2 g of sodium polyethylenesuttbnata, 0.2 g oT 
Blue dye compound 14 and 644 ml of water were mixed to prepare a coating solution for antihalation Ic^r. 

30 ((Prepamtion of eoatmg solution for bade surface protective layers 

[0227] In a container kept at 40^, 50 g of gelatin, 0.2 g of sodium polystyrenesutfonate, 2.4 g of N,N-ethyl- 
enebis(vinylsu{fonacetamkie). 1 g of sodium t-octylphenoxyettioxyethanesulfonate, 30 mg d benzolsotiilazolinone, 37 
mg of N-perfluorooctylsulfonyl-N-propylalanine potassium salt. 0.15 g of polyethylene glycd mono(N-perfluorooctylsul- 
35 fonyt-N-pn>pyl-2-amnoethyl) etiier [average polymerization degree of ethylene oxide: 1 5], 32 mg of Cs^iySOaK, 64 mg 
of C8F|7S02N(C3H,)(CH20l20)4{CH2)4'S03Na, 8.8 g Of an acrylic acid/ethyl acrylate copolymer (copolymertzation 
ratio (by weigmr bf^b), 9.6 g of Aerosol OT (manufactured by American Cyanamid Company), 1 .8 g (as tk^uid paraffin) 
of a liquid paraffin emusion and 950 ml of water were mixed to form a coating solution for a back surface protective 
layer. 

40 

((Preparation of Sih^ halide emulsion 1» 

[0228] 1 421 ml of distilled water was added wHh 8.0 ml of a 1 weight % potassium bromide solution, and further 
added wrth 8.2 m) of 1 moVL nitrfe acid and 20 g of phthalized gelatin. Separately, Sdution A was prepared by adding 

45 distilled water to 37.04 g of silver nitrate to dilute it to 159 ml, and Solution B was prepared t>y diluting 32.6 g of potas- 
sUim bromide with distiMed water to a volume of 200 ml. To the aforementioned mixture maintained at 37^C and stirred 
In a titanlun-coated stainless steel reaction vessel, the whole vdume of Solution A was added by ttie control double jet 
method over 1 minute at a constant flow rate while pAg was maintained at 8.1 . Solutton B was also added by the control 
double let method. Then, the mixture was added with 30 ml of a5 weight % aqueous hydrogen peroxide solution, and 

so further added witti 36 ml of a 3 weight % aqueous solution of benzimidazole. Separately, Solution A2 was prepared by 
diluting Solution A with distilled water to a volume of 31 7.5 ml and Solution B2 was prepared by dissolving tripotassium 
hexachloroindate in Solution B in such an amount that its final concentration should become 1 x 10'^ mole per mole of 
silver, and diluting the obtained solution witi) distilled water to a volume twice as much as the volume of Solution B, 400 
ml. The whole volume of Solution A2 was added to the mixture again by the control double |et mettiod over 1 0 minutes 

55 at a constant flow rate while pAg was maintained at 8. 1 . Solution 82 was also added by the control double Jet mettiod. 
Then, ttie mixture was added with 50 ml of a 0.5 weight % solution of 2-mercapto-5Hfnethylben2imidazole in mettianol. 
After pAg was raised to 7.5 witii silver nitrate, the mixtura was adjusted to pH 3.8 using 0.5 mol/L sulfurte add, and the 
stining was stopped. Then, the mixture was subjected to precipitation, desalting and washing wItti water, added witti 
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f5 



^3L;«!Ii^«^,"' *• "^flf* «™"s«on wera pure Sliver bromide grains having a mean diameter 

were obtained from averages for 1 000 grains by using an electron mlODScope. The [1 00] face ratio of these orains was 
determined to be 85% by the Kubelka-MunK method. » i «ij rano or mese grains was 

S„„. J?!- «»"^'' «««« with 0.035 9 of benzolsothiazollnone (added as a 3.5 weight % 

tonate pe mole of slh«r. Further after 2 minutes, the mixture was added with Tellurium sensltber B in an amoumof 5 

was added with S ml of a 0.5 weight % methanol solution of N.N'-dniydroxyH3-.diethylmelarrtnra35rfte^^ 
tempe^turetoai^. added wim5^ 

2-men«ptoben2lmld.20le per mole of silver, and ft4 x 10-3 mole of ll)henyl-2-l^rf.5^,;,capto-i.3 IttSeSr 
mole of silver no pr^Mue Silver halldeemulslonl. ' f» n«pio-i.o.«,-oiazo» per 

dPrspanSon of SOvar halide emulBlon 2» 

* S„l *r ^ manner as the preparation of SBver haUde emulsion 1 except lhat the liquid temperature upon 
^^Tfl ^ '^'^^ fr«n 37^: to 50^ a pure silver bromide cubte grain emubten halgV mean gS! 

SiSi^t r""^ 1. the steps Of precipitation, desalthg. washing with water and dispersion w^re pertom»d 

«HfJ^^^ J^f^ ^ '° """^ 8«nsltbatlon. chemical sen8ltizatl«i«K^ 

2S'S»l^e^Z'^'^''"°'* ^ l-phenyl-^heptyl^^e^apto-1 A^tmlzole wstb pertbrm^TS 

dPrepaialion of SDver haiide emuldon ^ 

30 

JS, J" *® manner as the preparation of Silver haiide emulsion 1 except that the Hquid temperature upon 
SrS^n^^^"* was Changed front 37^ to 2rc. a pu« sih«r bromide cubic g^aln emulsion havingTmean g^n 
2^.1 f ;r ^ f .''T "^'^'^^ °^20%fbrsize aaspherw 

:« P 1? i! precipitation. desalBna washing wfth water «Sdispe,8ion wU pertor^ 

Sle^hSSsTnT''''^'^"^^^ l-f«.ervl-2-heptyl*mercap,o-i wera pertormei to oSl 

« ({Preparation of Mixed emulsion A for coating solution» 

^^t«^H^'l^'T*^^^^Z!^ ^- ^5%by Wight Of Silverhalideemulsion2and 15% by weight of 

SHver haiide erruibion 3 wera mixed and added with benzothiazoDum Iodide h an amount of 7 x 10-3 ^^le per mole o 
sllvera5aiwelght%aqueouseolullontof6m»Mixedemul8ionAtercoatlngsolutlon. Per mole of 

aPreparaUon of scaly tatty acid silvarsalt» 

f "^"^^"^ (EdenorC22-85R. trade name, manutecturadby Henkel Co.). 423 L of distilied water 
at 75^ for onThlM^^Z.""""": ^ "^fl" ' *- alloied to react with stirHng 

2>4 22 ILr n nl^rS^ «? sodium behenate. Separately. 206.2 L of an aqueous solution containing 

^ ^ t **^ *^ P'*'^'*'* at ICC A mixture of 635 L of distilled water and 30 L of tert- 

bujwiol contajjed m a raactten vessel kept at SQoc was added with the whote amount of the aforemeotioned^dTum 

62 minutes and 10 seconds, and 60 minutes, respectively. In this case, they wera added in such a manner th« enSttie 

the sodium behenatesohition was added. In tMs operation, the outside temperatura was contralledso thatthe tJ™e^ 
aturamtheraactlon vessel was 30^ and the Dqu-idtemperatura is constant.The piping of the a,W^ 
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sodium behenate solution was warmed by steam trace and the steam opening was controlled such that the liquid tem> 
perature at the outlet orifice of the adcfition nozzle should be 7&'C. The piping of the addition system for the aqueous 
silver nitrate solution was maintained by circulating cold water outside a double pipe. The addition position of the 
sodium behenate solution and the addition position of the aqueous sityer nitrate solution were anranged synrvnetricaDy 
5 with respect to the stirring axis as the center, and the positions are contmlled at heights tbr not contacting with the reac- 
tion mbctu re. 

[0235] After finishing the addition of the sodium behenate solution, the mixture was left with stirring tor 20 minutes 
at the same temperature and then the temperature was decreased to 25!^. Thereafter, the solid content was recovered 
by centrifugal filtration and the solid content was washed with water until electric conductivity of the filtrate became 30 

10 pS/cm. Thus, a tetty acid silver salt was obtained. The solid content was stored as a wet cake without being drledL 
[0236] When the shape of the obtained silver t)ehenate grains was evaluated by an electron microscopic photogra- 
phy, the grains were scaly crystals having a s 0.14 |im, b = 0.4 ^m, and c = 0.6 pm in mean values, a mean aspect ratio 
at 5.2, a mean diameter as spheres of 0^2 pm, and a variation coefficient of 15% lor mean diameter as spheres (a» b 
and c have the meanings defined In the present spedflcation). 

15 [0237] To the wet cake conwponding to 1 00 g of the dry solid content was added with 7.4 g of polyvinyl alcohol 
(PVA 217, trade name, average polymerization degree: 1 700) and water to make the total antount 385 g. and the mix- 
ture was pre-<fispersed by a horTU>mb(er. 

[023S] Than, the prd-dispersed stock dispersion was treated three times by using a dispersing machine (Microflu- 
idizer-M-llOS-EH; trade name, manufactured kiy Microfiukiex International Corporation, using G10Z interaction cham- 
20 ber) with a pressure controlled to be 1 750 kg^arf to obtain a silver behenate dispersion. During the cooBng operation, 
a dispersion temperature of 18^C was achieved by providing coiled heat exchangers fixed betbre and after the interac- 
tion chamber and controlling the temperature of the refrigerant. 

{(Preparation of 25 weight % dispersion of reducing agent)) 

25 

[0239] 10 kg of 1,1 -bis(2-hydroxy-3.5-dimethylphenyl)-3,5,54rimethylhexane and 10 kg of a 20 weight % aqueous 
solution of denatured polyvinyl ak:ohol (Poval MP203, manufactured by Kuraray Co. Ltd.) were added with 16 kg of 
water, and mixed sufficiently to fbnm slurry. The slurry was fed by a diaphragm pump to a sand mill of horizontal type 
(UVM-2. manufactured by tmex Co.) containing zlrconla beads having a mean diameter of 0.5 mm. and dispersed (br 3 
30 hours and 30 minutes. Then, the slunv was added with 0.2 g of benzothiazolinone sodium salt and water so that the 
concentration of the reducing agent became 25% by weight to obtain a reducing agent dispersion. The reducing agent 
particles contained in the reducing agent dispersion obtained as described above had a median diameter of 0.40 pjn 
and the maximum partk:le size of 1 ^ ^m or shorter. The obtained reducing agent dispersion was filtered through a poly- 
propylene fitter having a pore size of 10.0 |im to remove dusts and so forth, and stored 

3S 

((Preparation of 10 weight % dispersion of mercapto compound)) 

[0240] 5 kg of l-phenyl-2-heptyl-5-mercapto-1 ,3,4-triazole and 5 kg of a 20 weight % aqueous solution of dena- 
tured polyvinyl ak:ohol (Poval MP203, manufectured by Kuraray Ca, Ltd.) were added with 8.3 kg of water, and mixed 

40 sufTiciently to form slurry. The slurry was fed by a diaphragm pump to a sand milt of horlzonlal type (UVM-2, manufac- 
tured by Imex Coi) containing zinconia beads having a mean diameter of 0.5 mm, and dispersed for 6 hourSL Then, the 
slurry was added with water so that the concentratk>n cf the mercapto compound became 10 weight % to obtain a mer- 
capto conrtpound dispersion. The mercapto compound particles contained In the mercapto compound dispenston 
obtained as descrftied akx>ve had a median diameter of 0.40 |un and the maximum partble size of 2.0 ^m or less. The 

45 mercapto compound dispersk>n was filtered through a polypropylene filter having a pore size of 10.0 |im to remove 
dusts and so forth, and stored. The disperskm was filtered through a potypropylene filter having a pore size of 10.0 |im 
Immediately before use. 

((Preparation of 20 weight % dispersion of organic polyhaiogenated cornpound 1» 

so 

[0241] 5 kg of tribromomethyinaphthylsulfone, 2.5 kg of a 20 wveight % aqueous solutton of denatured polyvinyl 
alcohol (Poval MP203. manufoctured by Kuraray Ca. Ltd.) and 213 g of 20 weight % aqueous solutton of sodium triiso- 
propylnaphthalenesulfonate were added with 10 kg of water, and mixed sufficiently to form slurry. The slurry was fed by 
a diaphragm pump to a sand mill of hohzontat type (UVM-2, manufactured by Imex Ca) containing zirconia beads hav- 
55 ing a mean diameter of 0.5 mm, and dispersed for 5 hours. Then, the slun7 was added with 0.2 g of benzisothiazofinone 
sodium salt and water so that the concentratbn of the organic polyhaiogenated compound tsecame 20 weight % to 
obtain an organic polyhaiogenated compound dispersion. The organic polyhaiogenated compound particles contained 
in the polyhaiogenated compound dispersion obtained as described above had a median diameter of 0.36 |tm and the 
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maximum particle size of 2.0 jim or less. The obtained organic polyhalogenated compound dispersion was filtered 
through a polypropylene fflter having a pore size of 3.0 |im to remove dusts and so fbrth, and stored. 

((Preparation of 25 weight % dispersion of organic polyhalogenated compound 2S> 

5 

[0242] A dispersion was prepared in the same manner as the preparation of the 20 weight % dispersion of organic 
polyhalogenated compound 1 except that 5 leg of N-butyl*34rbromonriethanesuBbnylt>enzamide was used instead of 5 
i^g ot tribromomethyinaphthylsulfone. diluted so that the concentralion of the organic polyhalogenated conrpound 
became 2b weight ?o. and filtered. The organic polyhalogenated confound particles contained in the organic polyhal- 
to ogenated conrtpound dispersion obtained as described above had a median diameter of 0.39 jun and the maximum par- 
ticle size of 22 pm or less. The obtained organic polyhalogenated compound dispersion was filtered through a 
polypropylene filler having a pore size erf 3.0 \un to remove dusts and so fbrth, and stored. 

CPreparation of 30 weight % cfisperslon of organic polyhalogenated conrtpound 3J) 

15 

[0243] A (Aspersion was prepared bi the eame manner as the preparafion of the 20 weight % dispersion of organfc 
polyhalogenated compound 1 except that 5 kg of tribromomethylphenylsutfone was used Instead of 6 kg of tribro- 
nr>omethylnaphthy!sutfone and the amount of the 20 we^ht % aqueous solution of IMP203 was changed to 5 kg, diluted 
so that the corx^ntratior of the organic polyhalogenated compound became 30 weight %, and filtBied. The organic pol- 
ao yhalogenated compound particles contamed in the organic poiyhalogenatad corrpound dispeision obtained as 
described above had a median diameter of 0.41 pm and the maximum particle size of 2.0 pm or less. The obtained 
organic polyhaiogenaied compound dispersion was filtered through a polypropylene filter having a pore size of 3.0 pm 
to remove dusts and so forth, and stored. The disperston was stored at 1 0**C or less until use. 

25 {{Preparation of 5 weight solution of phttmlazine conpounct) 

[0244] 8 kg of denatured polyvinyl aicohol (Roval MP-203, manufactured by Kuraray Ca, Ud.) was dissolved in 
1 74.57 kg of water and men added %Mth 3.15 kg of 20 weight % aqueous solution of sodium triisopropylnaphthalenesul- 
fonate and 14.28 kg of 70 weight % aqueous solution of e-isopropylphthalazlne to obtain a 5 weight % soiutkm of 6- 
30 isopnopylphthaiazine. 

([Preparation of 20 weight % dispersion of pigment]! 

[0245] 64 g of C.i. Pigment Blue 60 and 6.4 g of Demor N manufactured by Kao Corporatkm were added with 250 
35 g of water and mixeo suffidemiy to provide slunry. Then, 800 g of zirconia beads having a mean diameter of 0.5 mm 
were placed In a vessel together with the slurry and the slurry was dispereed by a dispersing machine (1/4G Sand 
Grinder Mill; nnanufactured by Imex Co.) tor 25 hours to obtain a p^nt dispersion. The pigmem partteles contained 
In the pigment disperston obtained as described above had a mean partk:le size of 0.21 pm. 

40 ({Preparation of 40 weight % SBR tetex}) 

[0246] SBR latex purified by ultrafiltratton (UF) was obtained as follows. 

[0247] The SBR latex mentioned betow diluted by 1 0 times with distilled water was diluted evtd purified by using an 
UF-purification module FS03-FC.FUVO3A1 (manulbctured by Daisen Membrane System K.K.) until the ion conductiv- 

45 ity became 1 .5 mS/cm, and added with Sandet-BL (manufactured by SANYO CHEMICAL INDUSTRIES. LTD.) to a con- 
centratk)n of 0.22% by weight Further, the latex was added with NaOH and NH4OH so that the ratio Na+ ion:NH4+ Ion 
became 1 :2.3 (molar reto) to adjust pH to 8.4. At this point, the concentration of the latex was 40% by weight. 
(SBR latex: a latex of -St(68)-Bu(29)-AA(3K wherein the numerals in the parentheses indksate the contents in terms of 
% by weight. St represents slyrene. Bu represents butadiene and AA represents acrylic add) 

50 [0248] The latex had the l^llowing characteristics: mean particle stee of 0.1 pm, concentratton of 45%. equinbrated 
moisture content of 0.6% by weight at 2S*C and relative humidity 60%. and ion conductivity of 4.2 mS/cm (measured 
for the latex stock solution (40%) at 25*»C by using a conductometer. CM-80S. manufactured by Toa Electronics. Ltd.), 



ss ((Preparation of coating solution for fanage-fbrming layei)) 

[0249] 1.1 g Of the 20 weight % aqueous disperston of the pigment obtained above^ 1 03 g of the organic acid sih^er 
salt dispersion. 5 g of the 20 weight % aqueous solution of polyvinyl alcohol, PVA-205 (manufectured by Kuraray Co., 
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Ltd.), S g of the 25 weight % dispersion of the reducing agent, 13^ g In total of the dispersions of organic poiyhalo- 
genated compounds 1 to 3 (weight ratio = 2:5:2), 6.2 g of the 10 weight % dispersion of mercapto compound. 1 06 g of 
the 40 weight % SBR latex purified by ultrafiltiatlon (UF) and undergone pH affluslment, and 18 ml of the 5 weight % 
solution of the phthalazine compound were conrtblned, added vnth 10 g of Silver halide emulsion A, and mixed suffi- 

5 ciendy to prepare a coating solution for image-fomalng layer (photosensitive layer, emulsion layer). The coating solution 
was fed as It was to a coating die In such a feeding anrwunt giving a coating amount of 70 mlAn^ and coated. 
[0250] The viscosity of the coating solution for emulsion layer described above was measured by a B-type viscom- 
eter manufactured by Tolcyo Keiki K.K. and found to be 85 [mPa • s] at 40*C (Rotor Na 1 . 60 rpm). 
[0251 J The viscosity of the coating solution was measured at ^"C by an RFS fluid spectrometer produced by Rhe- 

10 ©metric Far East Co.. Ud,, and fOund to be 1500, 220, 70, 40 and 20 [mPa^ s) at shear rates of 0.1 , 1 . 10, 100 and 1000 
[1/second], re^ecttvely 

((Preparation of coating solution for intermediate layer on ttie emulston layer surface)) 

15 [0252] 772 g of an aqueous solution of 10% by weight polyvinyl alcohol, PVA-20S (manufactured by Kuraray Co., 
Ltd.). 5.3 g of the 20 weight % dispersion of the pigment, and 22S g of a 27.5 weight % latex of methyl methacrylale/sly- 
rene/butyi acrylate/hydroxyettiyl methacrytete/acrylc acid copolymer (copolymerization ratio (by weight): 64/9/20^) 
were added with 2 ml of a 5 weight % aqueous solution of Aerosol OT (manufecturad by American Cyanamld Com- 
pany). 1 0.5 ml of a 20 weight % aqueous solution of phttialic add diammonlum salt and water In such an amount giving 

30 a total amount of 880 g to form a coating solution for intermediate layer. This coa&tg solution was fed to a coating die 
In such an amount that gave a coating anrvHint of 1 0 rnl/m^. 

[02531 "Th® viscosity of ttie coating solution measured by a B-type viscometer at 40*C (Rotor Na 1 . 60 rpm) was 21 
[mRa«s]. 

2S ({Preparation of coatirtg solution for 1 st protective layer on emulsion layer surface 

[0254] 64 g of inert gelatin was dissoh^d in water, added wMi 80 g of a 27.5 weight % latex solution of methyl meth- 
acrytate/styrene/butyl acrylate/hydroxyettiyl n^ethacrylate/acryllc add copolymer (copolymerization mtio (by weight):: 
6479/20/5/2), 23 ml of a 10 weight % methanol solution of phtiialic add, 23 ml of a 10 wdght % aqueous solution of 4^* 

00 methylphthalic add, 28 ml of 0.5 mol/L sulfuric add, 5 ml of a 5 weight % aqueous solution of Aerosol OT (manufactured 
by /Xmerican Cyanamid Company), 0.5 g of phenoxyethanol, 0.1 g of benzoisotiilazolinone, and water in such an 
amount ttiat gave a total amount of 750 g to fonn a coating solution. The coating solution was mixed with 26 mi of 4 
weight % chromium alum by a static mixer inrvnediately before coating, and fed to a coating die in such an amount that 
gave a coating amount of 18.6 mVmi^. 

35 [025SI The viscosity of «ie coating solution measured by a B-type viscometer (Rotor No. 1 . 60 rpm) at 40*^ was 1 7 
[mPa • s]. 

([Preparation of coating solution for 2nd protective layer on emulsion i^er surface^ 

40 [0256] 80 g of Inert gdatin was dissolved In water, added wltti 102 g of a 27.5 weight % latex solution of metiiyl 
methacrylate^styrene /butyl acrylate/hydroxyethyl methacrylate/toyfic acid copolymer (copolymerization ratio (by 
weight): 64/9/20^). 3.2 mi of a 5 weight % solution of N-perfluorooctylsulfonyf-N-propylalanine potassium salt, 32 ml 
of a 2 weight % aqueous solution of polyethylene glycol mono(N-perfluorooctyt8ulfonyl-N-propyl-2-aminoethyl) ether 
[average polymerization degree of ethylene oxide = 1 5], 23 ml of a 5 weight % aqueous solution of Aerosol OT (menu- 

45 factured by American Cyanamid Company), 4 g of polymethyl methacrylate micropartlcles (mean particle size: 0.7 fim), 
21 g of polymetiiyl mettiacrylate micropartides (mean partide size: 6.4 1.6 g of 4-metiiylphtiialic add, 4.8 g of 
phtiiaHc acid, 44 ml of 0.5 moi/L sulfuric acid. 1 0 mg of benzoisottiiazofinone and water In such an amount that gave a 
total amount of 650 g. The mixture was further mixed with 445 ml of an aqueous solution containing 4 weight % chro- 
mium alum and 0.67 weight % of phthallc add by a static mixer immediately before coating to form a coating solution 

so for surface protective layer, which was fed to a coating die in such an amount that gave a coating amount of 8.3 ml/m^. 
[0^71 The viscosity of the coating solution measured by a B-type viscometer (Rotor Na 1 , 60 rpm) at 4ff»C was 9 
[mPa*s]. 

((Preparation of phofottnermographc material 

55 

[0258] On the back side of the aforementioned support having an undercoat layer, the coating solution for antiha- 
lation layer and tiie coating sdution for back surface protective layer were simultaneously applied as stacked layers so 
tiiat tite applied solid content amount of ttie sdid microparttde dye in tiie aniihalation layer became 0.04 g/hi^. and tite 
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applied amount of gelatin in the protective layer becomes i .7 gAn^. and dried to form an antihalaUon bade layer 
Si - Z •'««'*^oppo8lte to the backside, an image-torming !W(coated silver amount of the silver halide 

JS^Lt^K^o ?^"i'o?'''*'*°'™^^*^^^'^°^^®°"^"- The gap between the tip of coaling die and the support 
was set to be O.l4to 0.28 mm. and the coated width was controlled so that It spread by 0^ mm each at both sides com- 
pared with the protecting slit width of the coating solution. THe pressure In the reduced pressure ehamberwas adjusted 
^inil"^ atmospheric pressure by 392 In this case; handling, temperature and humidity were controlled 
etectrestatteally charged and eteetrostatle chaige was further eliminated by ionized wind 
immeaia^ Detore the coafbig. mthe subsequent chilling zone, thematerlal was blown with air showing a diy-bulbtem- 
perattire of le-C and a wet-bub tempereture of 12»C for 30 seconds to cool the coating solutions. Then, in the floating 
type dnfing zone in a coled shape, the material was blown whh drying air showing a diy-bulb tempeialure of 30»C and 
awet-bulb temperature of 1B^ for 200 seconds. SubsequenDy. the material was passed thrwigh a diving zone of 7(«} 
tor 20 seconds, and then another drying zone of 90% ftor 10 seconds; and ooeled to 2S»C to evaporate the sohrent in 
ttie o>ahng solution. The everege wind velociUes of the wind applied to the coated layer surftee in the chinng zone and 
tne (trying zones were 7 m/sec 

^.'^T"**' P*''^"'*"™^^**^ material showed matting degrees of SS seconds forthe bnage^iming 
layerside.andlSOsecondsforthebacksurfece.intermsofBedc'ssmoothness 

SL /m^*"** 102 to 123 were prepared wherein coating amoums of a phenolic reducing agent<oompoundof the 
tomiula (I)) and a compound satisfying at least one of the requirements A and B were atfjusled as shown in Table 1 so 
^'^.^^^f;;;!'';^ sample 101. and evaluated 

Sr^rflSiy^rT^l^^lT^^ '^^'^ "^"^"^ (compound of the formula (I)) 

^•^*«<2-^««y^.5^«methylphenyl>-3.S.5-trimethylhexane used forthe afbrementioned 25% 
cnspersion of redudng agent 

A^tT^**^"'^] "^^^ 102wasincorporatedastheto«owingdlspereionaflerf0rmingtheimage-fbmi- 
ing tayer. As fbr the amount used, it was used in an amount equimdar to the reducing agent As Ibr Samples IM-1 23 

in TatHe 1 (represented as a retabve mole % based on the amount of Compound (11-2). which is taken as 100%). 
gP reparation of dispera'nn of Compound 11-^ 

^ *!£f ""^ 1 Kg of a 20 weight % aqueous solution of denatured polyvinyl alcohol tPoval 

1^'^?^"'!^^ ^ ^'^•^ ^'^^ ^ sufficiently to fomislurr; The 

liZ^j!^ ^ a ciiaphragm pump to a sand mBI of horizontal type (UVM-2. mamdactured tiy Imex Co.) containing 
f ^t^!.^ ^1 ^ o» 0.5 mm. and dispersed tor 3 houre and 30 minutes. Then, the slurry w^ 

J™ S if.^?,^t""r?'":^~"lfr""^ salt and water so that the concentration of the phosphoryl cornj^und 
^^^^S^^ to owam send nriicrepartlcle disperelon of the phosphoryl compound. The phospho^^l compound 
the dfeperelon obtained as described above had a median diameter of 0.45 jm. and the maximum 
«fr« o . ^ dfeperelon was filtered through a polypropylene filter having a pore size 

of 10.0 urn to remove dusts and so forth, and stored. 

10265) Image storabllHy of the samples was evaluated by storing each photosensitive material after heat develoD- 

""^J!""*^ "^""^ *a"3«» <tensHies A Dmin in btenk portion 

before and after the storage. The resufts are shown In Tabte 1. i~ • 
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[0266] As cleariy seen from the results shown in Table 1 , the image storablllly was markedl/ Improved by the com- 
binations aoconjing to the present Invention. 
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(Example 2) 



[0267] Phototheimographic mater^ were obtained In the same manner as in Example 1 except that Silver haflde 
emulsions 1-3, Mixed emulsion A for coaling, the soOd fine particle dispersion of reducing agent, the 25 weight % dls- 
peision of organic polyhatogenated compound 2, the 30 weight % dispersion of organic polyhaiogenated compound 3 
and the coating solution for image-forming layer used in Example 1 were repiaeed with those prepared by the followina 
methods and a Dhosohorvt comDounri riisn«rsinn une .teoH ' 



methods and a phosphoryl compound dl^rsion was used. 
((Preparation of Silver halide emulsion 1)} 



[rasq 1421 ml of distilled water was added with 3.1 ml of a 1 weight % potassium bromide solution, and further 
added with 3.5 ml of 1 molrt. nitric add and 31 .7 g of phthallzed gelatin. Separately. Solution A was prnnred by addbig 
dfitilled water to 22.22 g of silver nUiBte to dilute it to 95.4 ml. and Solution B was prepared by diluting 1&9 g of potas- 
Slum bromide with distilled water to a volume of 97.4 mL To the albiementionsd mixture maintained at34<C and stirred 
ts ma tltanium-coated stainless steel reaction vmssI. the whole volume of Solution A and Solution B was added over 45 
seconds at a constant flow rate whne. Then, the mixture was added with 10 ml of 3.5 weight % aqueous hytfrogen per- 
acide solutton, and further added with 1 0.8 ml of a 10 w^ght % aqueous soiuSon of benzimidazole. separately. Solution 
C was prepared by adding distnied watertoSI .86 g of silver nitrate to dilute it to 31 7.5 ml, and Solution D was prepared 

by diluting 45.8gof potassium bromide w«h dlsbOed watertoavolume of 400 rrt. The whole volume of Soluflon Cwas 
w added to the mixture over 20 minutes at a constant flaw rate. Solution D was added by the control double Jrt method 
wtine pAg was mainiatoied at 8.1. Haxachiorolridh: add (III) potassium salt in such an amount that its concemraUon 
Should become 1 x 1 0^ mole per mole of silver was added at one tims 10 minutes afierthe addition of Solutions C and 
D was Parted. Further an aqueous solution of potassium Iran (II) hexacyanide In such an amount that its concentration 
Should become 3 x lO"* mole per mole of sihrer was added at one time 5 seconds after the addition of Solution C was 
2S Mmpleted. Then, the mixture was adjusted to pH 3.8 using 0.5 moM. sulfuric add. and the sdrring was stopped Then 
the mixture was subjected to precipitation, desamng and washing with water, adjusted to pH 5.9 with 1 moM. sodiuni 
hydroxide to tonn a sMver halide dispersion having pAg of 8.0. 

P)»9J -niB aforementioned silver haide disperdon was added with 5 mi of a 0.34 weight % methanol solution of 
l.2*enasothia20lin-3-one with sdning at 38<C and altar 40 minuias since then, added with a methanol solution of 

^ f^?™^ senatizing dye A in an amount of 1 x 10« mole permole of silver. After 1 minutes, the mixture was wanned to 
Ay-C. and after 20 minutes, added w«h 7.6 x lO^mole of sodium benzenethiosulfonate per mole of silver. Further after 
5 minutes, ttie mixture was added with TeOurium sensitizer B as a methanol solution in an amount of 1 9 x Iff' mole 
per mole of silver foliowed by ripening for 91 minutes. The mixture was added writh 1J mi of a 0.8 weight % m^anol 
solution of N.f*r-dihydroxy-hr'-diethylmelamine. and 4 minutes later, added with 3.7 x lOrS mole per mole of slhrar of 5- 

35 methy|.2^ercaptoben2imida2ole and 4.9 x lO-^ mole permole or silver of 1-phenyl-2-heptyl^eicaplo-1.3 4-triazole 
as a methanol solution to prepare silver halide emulsion 1 . 

(02701 "Hie grains In the prepared silver hatde emulsion were pure silver bromide greins having a mean diameter 
as spheres of 0.046 |im and a variation coeflicient of 20% for mean diameter as spheres. The grain size and othera 
were obtained from averages tor 1 000 grains by using an electron microscopa The pOO] Itee ratio of these grains was 
■» determined to be 80% by the Kubelka-Munk method. 

«Preparation of Silver haUde emulsion 2» 

102711 in the seme manner as the preparatfon of Silver halide emulsion 1 except that the fiquid temperature upon 
« fbrming the grains was changed «rom 34»C to 49^. addition time of Solution C was changed to 30 minutes and potas- 
sium iron(il) hexacyanide was not used. Silver halide emulsion 2 was prepared. Further, as fri the case of Sihrer halide 
emulsion 1. the steps of precipitation, desalting, washing with vrater and dispersion were performed. Furthermore, in 
the same manner as in the case of Silver halide emulsion 1 except that the addition amount of Speohal sensitizing dye 
A was dianged to 7.5 x lO'^ mote per mole of ^iver and the addition amount of l-phenyi^-hephrt-S-mercapto-t 3 4- 
tn^te was Changed to 3.3 x 10^ mole of per mole of silver, epecbal sensitization, chemical sensitization, and addition 
of 5-methyi-2-mercaptobenzimldaa)le and 1-phenyl-2-heptyl-5-mercapto-1 .3.4-trai2ote were perfomied to obtain Silver 
halide emulsion 2. Emulsion grains of Silver halide emulsion 2 were pure silver bromide cubte grains having a mean 
grain size of 0.080 jim as spheres and a variation coeffident of 20% Itor diameter as spheres. 

55 ((Preparation of Silver hafide emulsion^ 

t02ra] In the same manner as the preparafon of Silver halide emulsion 1 except that the Hquid temperature upon 
forming the grams was changed from 34-C to 27^. Silver halide emulsion 3 was prepared. Further, as in the case of 
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Silver halide emulsion 1 , the steps of precipitation, desalting, washing with water and dispersion were performed. Fur- 
thermore, in the same manner as in the case of Silver halide emulsion 1 except that the addition amount of Spectral 
sensitizing dye A soQd dispersion (gelatin aqueous solution) was changed to 6 x ICT^ mole per mole of ^Iver and the 
addition amount of Tellurium sensitizer B was changed to 5^ x lO^ mole per mole of stWer. Silver halide emulsion 3 
5 was obtained. Emulsion grains of SXNer halide emulsion 3 were pure silver bromide cubic grains having a mean grain 
size of 0.038 |im as spheres and a varlafion coefficient of 20% for diameter as spheres. 

«Preparatlon of Mixed emulsion A for coating solution}) 

10 [0273] 70% b/ weight of Silver halide emulsion 1 , 1 5% by weight of Silver halide emulsion 2 and 1 5% by weight of 
SiWer halide emulsion 3 were mixed and added with benzothfazonun iodide In an amount of 7 x 10^ mole per mole of 
silver as a 1 weight % aqueous solution to form Mixed emulsion A for coating solution. 

([Preparation of solid nticropartide dispersion of reducing agent]) 

IS 

[0274] 1 0 icg of 1 ,1 -bls(2-hydroxy-3.S-dlmethy1phenyO-3.5,6-trimcthylhexane as a reducing agent and 1 0 leg of a 20 
weight % aqueous solution of denatured polyvinyl alcohol (Poval MP203, manufactured tyy Kuraray Co., Ltd.) were 
added with 1 6 kg of water, and mbced sufficiently to form slurry. The slun^ was fed by a diaphragm pump to a sand nrdll 
of horizontal type (U\/M-2, manufactured by famex Co.) containing zirconia beads having a mean diameter of 0.5 mm, 
20 and dispersed for 3 hours and 30 minutes. Then, the slurry was added with 0.2 g of i>6nzothtazolinone sodium salt and 
water so that the conoentration of the reducing agent became 25 weight % to obtain a sofid mieroparticule dispersion 
of reducing agent The reducing agent particles contained in the dispersion obtained as described above had a median 
diameter of 0.42 |un and the maximum particle size of 2.0 (im or less. The obtained reducing agent dispersion was fil- 
tered thrrough a potypropytene filter having a pore size of 10.0 |tm to remove dusts and so forth, and stored. 

25 

((Preparation of dispersion of phosphoryt compound^) 

[027S] 1 kg of triphenylphosphlne OKMe as a phosphoryl compound and 1 1^ of a 20 weight % aqueous solution of 
denatured polyvinyl alcohol (Poval MP203, manufactured by Kuraray Ca, Ud.) were added with 1.6 kg of water, and- 

30 mixed sufficiently to form slun7. The slurry was fed t)y a diaphragm pump to a sand mill of horizontal type (UVM-2, man- 
ufactured by Imex Co.) containing zirconia beads having a mean diameter of 0.5 mm, and dispersed for 3 hours and 30 
minutes. Then, the slurry was added with 0.2 g of benzothiazolinone sodium salt and water so that the concentration of 
the phosphoryl compound became 25% by weight to obtain a solki mteropartfole dispersion of phosphoryl compound. 
The phosphoryl compound particles contained in the dispersfon obtained as descifoed above had a median diameter 

3S of 0.45 \im and the maximum particle size of 2.0 |im or lesa The obtained reducing agent dispersion was filtered 
through a polypropylene fitter having a pore size of 10.0 |um to remove dusts and so forth, and stored. 

((Preparation of 25 weight % dispersion of organic polyhalogenated compound 2» 

40 [0276] A dispersion was prepared in the same manner as the preparation of the 20 weight % dispersion of organic 
polyhalogenated compound 1 except that 5 Iq^ of tribrornoinethyl(4-(2,4,&«imediytphervisulfonyl)phenyl)sulfbne was 
used instead of 5 kg of tribromometirylnaphtiiylsulfone, diluted so that the concentration of the organte polyhalogenated 
compound became 25 weight %, and filtered. The organic polyhalogenated compound particles contained in the 
organic polyhalogenated compound dispersion obtained as described above fmd a median diameter of 0.38 pm and 

45 the maximum particle size of 2.0 urn or less. The obtained organic polyhalogenated compound dispersion was filtered 
through a polypropylene filter having a pore size of 3.0 im to remove dusts and so forth, and stored. 

(EPreparation of 30 weight % dispersion of organte polyhalogenated compound 3» 

so [0277] A dispersion was prepared in the same manner as the preparation of the 20 weight % dispersion of organic 
polyhalogenated compound 1 except that 5 kg of tribromomethylphenylsutfone was used instead of 5 kg of tribro- 
nnomethytnaphthylsulfone andttie amount of the 20 weight % aqueous solution of MP203 was changed to 5 kg. diluted 
so that the concentration of the organic polyhalogenated compound became 33 weight %. and filtered. The organic pol- 
yhalogenated compound particles contained in ttie organic polyhalogenated compound dispersion obtained as 

55 described above had a median diameter of 0.41 \im and the irmximum particle size of 2.0 jim or less. The obtained, 
or^nk; polyhalogenated compound dispersion was filtered through a polypropylene filter having a pore size of 3.0 fun 
to remove dusts and so forth, and stored. The dispersion was stored at 10X or less until use. 
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((Preparation of coating solution for image-forming layer (photosensitive Isyer))) 

[0278J 1.1 g of the 20 weight % dispersion <rf pigment, 103 g of the dispersion of silver salt of an or^ic acid, 5 g 
of the 23 weight % aqueous solution of polyvinyl alcohol (PVA-205, Kuraray Co., Ltd.). 25 g of the 25 weight % disper- 

5 slon of redudng agent, 9.4 g of dispersion of phosphoryl oompound, 16.3 g in total of Polyhalogenated compound dis- 
persion 1 , 2 and 3 (weight ratio = 5:1 :3), 6^ g of the 1 0% dispersion of mencapto compound, 1 06 g of 40 weight % SBR 
latex subjected to purification by ultrafiltrat'on [Uf) and pH a^ustment and 18 ml of the 5 we^ht % solution of phthala- 
zlne compound, which were obtained above, were added to 10 g of Mixed emulsion A of silver hallde. and mbced suffi- 
ciently to prepare a coating solution for image-forming layer, the coating solution was fed as it was to a coating dye In 

w such an amount that the coated amount should be 70 m^trrfi. 

((Preparation of photothermographic materia|j> 

[0279] A sample of the photothemiographic material. Sample 202. was prepared in the same manner as in Exam- 
is pie 1 except that the aforementioned materials were used. 

[0280] Semples 201 and 203-218 were prepared in the same manner as Sanrple 202 except that the kind and 

amount of the reducing agent and the amount of the phosphoryl compound were changed as shown in Table 2. 

[02811 Further, Sannples 301 -31 6 were similarly prepared by changing the kinds and amounts of the reducing agent 

and the phosphoryl oompound to those nnentioned In TMe 3. 
20 [0282] When a sample was prepared by using a reducing agent different from that of Sample 202. another reducing 

agent was used Instead of 1,1-bis(2.hydroxy-3,S-dimethylphenyl>-3,5,5-trimethylhexane used tor the aforementioned 

25 weight % dispersion of reducing agent 

I028?| Image storabiltty of the saniples was evaluated by storing each photosensitive material after heat develop- 
ment at 60^ and relative humidity of 50% for one dey. and measuring change of densities A rrtn In blank portions 
25 before and after the storage. The results are shown in Tables 2 and 3. 

((Evaluation of photographk; performance)} 

[0284] Each photographfc material was Oght-exposed and heei-developed (about 120^) by using Fuji Medical Dry 
30 Laser Imager FM-DP L O^rovkled with a semlooncftjctor laser of 660 nm. maximum ou^ut 60 mW (IIIB)), and the 
obtained image was evaluated by using a densitometer. The resutts are shown in Tables 2 and 3. 
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lOMq As clearly seen from the results shown in Table 2, by using a reducing agent of the fonnula (I) and a com- 
pound havfng a phosphoryl group in combination, fog (Dmax) after heat development can be suppressed and Increase 
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of Dmin after Image storage can be markedly reduced without substantially reducing development density (Dmax). 
[0286] Because (1^) and (1-4) are highly active, their amounts can be markedly reduced as shown In Table 2. Such 
highly active reducing agents give strong fog and hence degrade image stabifity after the treatment However, by using 
a phosphoryl compound in con^ination according to the present invention, the fog can be suppressed, and image sta- 
5 binty after the treatment can be markedly Improved at the same time. 

[0287] From the resuKs shown in Table 3, it is also dear that the combination of a reducing agent and a phosphoryl 
compound is effective for suppression of fog and improvement of image storabiOty. 

(Example 3) 

10 

[0286] Structures of the compounds used in Example 3 are shown below. 
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((Preparation of PET support]) 

35 [0289] Using terephthalic acid and ethylene gl/coi. PET having an intrinsic viscosity IV of 0.66 (measured in phe- 
nol^trachtoroethane = 6/4 (weight ratio) at 25'*C) was obtained In a conventional manner. The PET was palletized, and 
the pellets were dried at 130»C tbr 4 hours, melted at 300*C, extruded from a T-dle, and quenched to prepare an 
unstretched film having such a thickness that the film thickness after thermal fixation should t>ecome 120 ^lm. 
[0290] The film was stretched along the longitudinal direction Ijy 3.3 times uang rollers having different peripheral 

40 speecte and then stretched along the transverse direction by 4^ times using a tenter. In this case, the temperatures 
were 11 0«C and 130^, respectively. Thereafter, the fibn was subjected to thenmaJ fixation at 240"^ for 20 seconds and 
relaxed by 4% along the transverse direction at the same temperature. Then, alter chucks of the tenter were released, 
the both edges of the film were knurled, and the film was rolled up ^ 4.8 kg/cm^ to provMe a roll of PET support having 
a width of 2.4 m, length of 3500 m and thickness of 120 |un. 

45 

((Coating of undercoat)) 

[0291] Undercoat layer (a) and Undercoat layer (b) having the folkywing compositions were applied successively on 
both sides of the PET support obtained above, and each dried at 1 80»C for 4 minutes, Thtekness of Undercoat layer (a) 
so was 2.0 iun. 
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(1) Composition of Undercoat layer (a) 


5 

10 


Polymer latex (A) (core shell type latex comprising 90 wt% of core and 10 wt% of 
shell, core: vinylidene chtoride/tmethyl acrylateAnethyl methacrytate/acrytoni- 
trile/acrylic acid = 93/3OA),9/0.1 (wirt%), shelh vinylidene chlorida/methyl acr- 
ytateAnethyl metrmcryiate/acrylonitrile/aciylic add = 88/3/3/3/3 weight average 
molecular weighr. 38000) 


3.0 gfrrr as solid content 


2,4-Dichlofo-6-hydroxy-S-tr1azine 


23m9/m^ 




Matting agen: (potysiyrene,.mean diameter, 2.4 ^m) 


1.5mg/nri^ 



T5 



(2> Composition of Undercoat layer (b) 

Oeionized gelatin {Cs?* content; 0.6 ppm. jelly strength; 230 g) I 60 mg/nrf 



^rmation of back layer)) 

25 [0292] The foBowing eiectroconductive layer and protective layer were successively applied to one side of the PET 
support provided with xte two undercoat layers obtained above, and each dried at 180^0 for 4 minutes to prepare a 
back layer. 



30 



(1) Composition of eiectroconductive layer 


Jufimer ET-410 (Nihon Junyaku Co., Ltd.) 


asmg/m^ 


Alkafi-treated gelatin (molecular weight; about 10000, Ca^+ con- 


42mg/rn^ 


tent; 30 ppm) 




Delonized gelatin (Ca'* content: 0.6 ppm) 


8 mg/m^ 


Compound G 


0.2mgrm^ 


Potyoxyethylene pttenyl ether 


lOmg/lm^ 


Sumitax Resin M-3 (water-soluble melamine resbi, Sumitomo 


18mg/rn^ 


Chemical Co., Ltd.) 




Dye A 


Amount giving optical density of 1 .2 at 783 nm 


Sn02/Sb (weight ratio: 9/1. ackHilar grains, short axis/long axis = 


160 mg/rv^ 


2030. Ishihara Sangyo Kaisha. Ud.) 




Matting agent (Polymethyl methacrylate, mean particle size: 5 


Tmg/m^ 


Mm) 





so 



(2) Composition of protective layer 


Polymer iateK (B) (copolymer of methyl methacrylate/styrenes/2-ethylhexyl acr- 
ylate/2-hydroxyetiiylethyl methaciylate/acrylic acid = 59/9/26/5/1 (wt%)) 


1000 mg^^ as solid content 
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CD 4 HOC 14 A AO 






(oontinuecO 






(2) Composition of protective layer . . 




Polystyrenesuifonate (moiecular weight 1000-5000) 


2.6 mg^m^ 


3 


Cellosol 524 (Chukyo YUshi Ca, Ltd.) 


2Smgflnn2 




Sumitax Resin M*3 (watar-soluk>ld metamine connpound. 






Sumitomo Chemical Co., Utd.) 


21.8 mg/m^ 
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«Heat treatment during transportation]) 



(1) Heattreatment 

15 [02d3) The PET support with bade layeiB and undercoat layers prepared as described above was subjected to heat 
treatment by f ntrodudng It Into a heat treatment zone having a total length of 200 m set at 1 60**C and transporting it at 
a tension of 3 kg/cm^ and a transportation speed of 20 mAninute. 

(2) Post-heat treatment 

[0294] Following the aforementioned heat traatment, the support was passed through a zone at 40^ forlS sec- 
onds, and rofled up. The rolling up tendon for this operation was 10 kgAcm^. 

((Preparation of coating solution for image-forming tayei» 

25 

(1) Preparation of organic acid silver salt disperaon 

[0295] Behenic add (87.6 g. product name: Edenor C22-85R, Henkei Corp.), distBled water (423 ml), 5 md/L 
NaOIH aqueous soluGon (49.2 ml) and tert-butyl alcohol (120 rrA) were mixed and aDowed to leact at 75^ for 1 hour 

00 with stirring to prepare a sodium behenate solution. Separately, an aqueous solution of (206.2 ml) of silver nitrate (40.4 
g) was prepared and maintained at 1 0^'C. A reaction vessel containing distilied water (635 ml) and tert4xjtyl ak:ohol (30 
ml) were maintained at 30*C^ and added with the whole volumes of the sodium behenate solutton and the aqueous sil- 
ver nitrate solution at constant flow rates over 62 minutes and 1 0 seconds, and 60 minutes, respectively. This operation 
was designed so that only the aqueous silver nitrate solution was added for 7 minutes and 20 seconds after starting the 

35 additkin of the aqueous silver nitrate solutton. Then, addition of the sodium behenate solution was started so that only 
the sodium k)ehenate solution was added for 9 minutes and 30 seconds after the completion of the addition of the aque- 
ous silver nitrate solution. During this procedure, the internal temperature of the reactton vessel was mdlntalned at 
ZO'^C. and controDed so that the mixture temperatura was not raised. Piping of the sodium behenate sotutton addition 
system was vrarned t>y a steam tracing, and steam amount was controlled so that the solution temperatura at the outlet 

4o of addition nozzle tip became 75"^^. Further, piping of the aqueous slh^r nitrate solution addition system consisted of a 
double pipe system, and was cooled kyy circulating cooled water outside the double pipe. The addition points of the 
sodium behenate solution and the aqueous silver retrate solution wera symmetrically located with respect to a stirring 
axis, and the heights thereof were controlled so as not to contact with the reaction mixture. 

[0296] After th e completion of the addition of the sodium behenate solution, the mixture was left at that temperature 
45 for 20 minutes with stimng so that the temperature of the mixture was lowered to 25^C. Thereafter, the soiki content was 
separated by centrifugal filtration, and washed with water until the conductivity of the filtrate became 30 iiS/cm. The 
sofid content obtained as described above was not dried but stored as a wet cake. 

[0297} The shape of the obtained sIK/er behenate grains was analyzed by electron microphotography. The obtained 
grains were scale crystals having an average projected area diameter of 0.52 |un, an average grain thfekness of 0.14- 

50 \im, and a variation coeffident of 1 5% for average diameter as spheres. 

[0298] To the wet cake coresponding to 1 00 g of dry solid content 7.4 g of polyvinyl ateohol (trade name: PVA-21 7. 
average polymerization degree: about 1700) and water were added to make the total amount 385 g, and the resulting 
mixture was preliminarily dispersed in a homomixer. Then, the preliminarily dispersed stock solutk>n was treated three 
times in a cjBspersIng machine (tiade name: Mterofliddizer M-1 10S-EH, manuliactured by MIcrofluidex Intematlonal Cor- 

56 poration. using G1 OZ interaction chamber) under a pressure controOed to be 1 ,750 kgfar? to oi>tain a silver behenate - 
dispersion as organtc acid silver salt dispersion. During the cooling operation, a desired dispersion temperature was 
established tyy providing coiled heat exchangera fixed before and after the interaction chamber and controlling the tem- 
perature of the refrigerant 
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[0299] The silver behenate grains contained In the silver Ijehenate cfispersfan obtained as described above were 
grains ha\4ng a volume weighted mean diameter of 0.52 jrni, and a variation coeffldem of 15%. The ^ain size was 
measured by Master Sizer X nranufiactured ty Malvern Instruments Ltd Further, when the grains were evaluated by 
electron mlcrophotography, they were grains having a ratio of long axis length and short axis length of 1 .5, a grain thick- 
5 ness of 0.1 4 Jim, and an average aspect ratio (ratio of dicular diameter of projected area of grain and grain thickness) 
of 5.1. 

(2) Preparation of photosensitive silver hallde emulsion 

10 [0300] In 700 ml of water, alkaO-treated gelatin (catefum content 2700 ppm or less, ^ ^ g), potassium bromkte (30 
mg) and sodium tJenzenetttfosuifbnate (1 0 mg) were dissolved. After the solution was ad]usted to pH 5.0 at a tempera- 
ture of 40*»C. 1 59 ml of an aqueous solution containing silver nitrate (1 8.6 g) and an aqueous solution containing 1 moV\ 
of potassium bromide, 5 x 10"* nrwi/l of (NH4)2RhCl5{H20) and 2 x 10*^ moi/l of KalrCle were added by the control dou- 
ble Jet method over 6 minutes and 30 seconds white pAg was maintained at 7.7. Then. 476 ml of an aqueous solution 

15 containing silver rftrate (55.5 g) and an aqueous solution containing 1 moM of potassium bromide and 2 x 1 0"^ moM of 
KslrClg were added fay the oontrol double jet method over 28 n^nutes and 30 seconds while pAg was maintained at 7.7. 
[0301] Then, the pH was lowered to cause coagulation precipitation to effect desalting, Conpound A (0.17 g) and 
low molecular weight gelatin having an average molecular weight of 15,000 (eak:ium content 20 ppm or less, 61 .1 g) 
were added, and pH and pAg were adjusted to 5.9 and B.O, respectively. The grains obtained were cubto grains having 

20 an average grain size of 0.08 |im, a variation coefficient of 9% Ibr prpiected area and a [1 00] face ratio of 90%. 

[D302] The tenrperature of the photosensitive sliver haUde grains obtained as described above was raised to BO^'C, 
and added with sodium benzenetMosulfbnate (76 pmol per mole of silver). After 3 minute^ triethylthburea (72 nmol) 
was further added, the grains were ripened for 100 minutes, then added with 5 x 10"^ mol/l of 4-hydroxy-€-methyf- 
1 .3.3a«7-t^razaindene. and cooled to 40^. Then. Sensitizing CDye A and Compound B were added in amounts of 12.8 

25 X 10-^ mol and 6.4 x mol per mole of the photosensitive sliver haRde with stining while the emulsion was main- 
tained at 40'>C. After 20 minutes, the emulsion was quenched to 30^ to complete the preparation of photosensitive sil- 
ver halkle emulskm. 

(3) Preparation of solid micnoparticle disperaion of ulbahigh contrast agent 

30 

[0303] An ultrahigh contrast agent (Nucleating agent A, 1 0 g) was added with polyvinyl alcohol (2.5 g, PVA-21 7, 
produced by Kuraray Co., Ltd.) and water (87.5 g), and the mixture was tiioroughly stln^d to fonn slurry. The slurry was 
left for 3 hours. Tlien, 0.5-mm zirconia beads (240 g) were pr^ared and put together with the slurry into a vessel The 
contents In the vessel were dispersed in a dispersing machine (1/4G Sand Grinder Min. manufactured by Imex Co.) for 
35 1 0 houra to prepare a solid micreparticle dispersion. In this disperaton, 80 wt% of the mlcropartides had a particte size 
of from 0.1 to 1.0 |im. and the average particle size was 0j5 pm. 

(4) Preparatton of soBd mtoropartide disperaion of reducing agent 

40 [0304] To 1 ,1 -bis(2-hydroxy^.5<limethylphenyl)-3.5.5-trlmethy Ihexane (25 g), a 20 weight % aqueous solution of 
MP Polymer (26 g. MP-203. produced by Kuraray Co.. iJtxL), Safinol 104E (NIsshIn Kagaku Ca. Ltd., 0.1 g), methanol 
(2 g) and water (48 ml) were added, and the mixture was thoroughly stinred to Ibnn slurry. The resulting slurry was left 
for 3 hours. Then, 1 -nrvn ziioonla beads (360 g) were prepared and put togetiier with the slurry into a vessel The con- 
tents in ttie vessel were dispersed In a dispereing machine {1/4G Sand Grinder MBI. manufactured by Imex Ca) for 3 

45 houra to pr^are a solid microparticie disperaion of reducing agent. In this disperaion, 80 weight % of the grains had a 
particle size of from 0.3 to 1 .0 ^m. 

(5) Preparation of solid microparticie disperaion of polyhalogenated compound 

so [0305] Polyhalogenated compound A (30 g) was added with MP Polymer (4 g, MP-203. produced by Kuraray Co.. 
Ltd.). Compound C (0.25 g) and water (66 g). and the mixture was ttioroughly stin^d to fonrn slun7. Then, 0.5-mm zir- 
conia silicate beads (200 g) were put together with tiie sluny Into a vessel. The contents in the vessel were dispersed 
in a dispereing machine (1/16G Sand Grinder Mill, manufactured by Imex Co.) for 5 houra to prepare a disperaion of 
Polyhalogenated compound A. In tills dispeision, 80 weight % of the microparticles had a particle size of from 0.3 to 

55 1.0 Mm. 

[0308| A solid microparticie disperaion of Polyhalogenated compound B was also prepared in the same manner as 
that fbr Polyhalogenated compound A. The microparticles in this disperaion had a similar particle size. 
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(6) Preparation of sofid microparticle dispersion of zinc compound 

[0307] Compound 2 (30 g) was added with MP Polymer (3 g, MP-203, produced by Kuraray Ca, Ud.) and water 
(87 ml), and the nrtixlure was thoroughly stin-ed to form slurry. The slurry was left lor a hours. Then, the slurry was 
5 treated in ttie sanrte manner as the preparation of the solid microparticle (fispersion of redudng agent mentioned in the 
al)ove (4) to prepare a solid microparticle dispersion of zinc compound (Compound Z). In this dispersion, 80 weight % 
of the microparticies had a particle size of from 0.3 to 1 .0 fim. 

(7) Preparation of coating solution fbr image-fbrming layer 

10 

[0308] The following components were added to the dispersion of sBver salt of an organic acid (silver behenate) 
prepared in the above (1 ) in the specffied amounts per 1 mole of silver in the dispersion, and added with water to pre- 
pare a coating solution fbr image-fomnlng layer. 



PnotosensiDve silver naiiae emuision ouuuneu in uio 


0 OS male as Aa 


above (2) 




Solid microparticle dispersion of nucleating agent 


17.1 gas solid 


obtained in the abcve (3) 




Solid microparticle dispersion of reducing agent obtained 


166 gas solid 


b the above (4) 




Polyhalogenated compound dispersion A obtained In the 


0.06 mde aa solid 


above (5) 




Polyhalogenated compound cRspersion B otitalned in the 


0.02 mde as solid 


above (5) 




Solid microparticle dispersion of zinc compound obtained 


10.5 gas solid 


in the above (6) 




Binder l-ACSTAR 3307B (SBR latex, produced by Dal- 


470 g as solid 


Nlppon Ink & Chemicals, Ina. glass transition tempera* 




ture: 17»C) 




Sodium ethanethiosulfonate 


2.2 mmote 


S-Methylbenzotriozole 


1^6 g 


Polyvinyl alcohol (PVA-235, Kuraray Co., Ltd.) 


12.1 g 


6-lsopropylphthalazine 


16.5 g 


Sodium dihydrogenorthophosphate dihydrate 


0.37g 


Dye A 


Anrwunt giving optical density of 0.3 at 783 nm (about 


0.50 g) 



45 

^Preparation of coating solution fbr protective layers on image-forming side)) 



(1) Preparation of coating solution for protective layer (a) on image-forming side 

so [0309] A polymer latex solution containing copolymer of methyl methacrylatefetyrene/2-eti)ylhexyl acrylate/2- 
hydroxyelhyl mettiacrylate/acrylic acid = 58.9/8.6/25.4/5.1/2 (wt%) (glass transition temperature: 57*0, solid content: 
21.5 weight %, average particle diameter 120 mm, containing Compound 0 as a film-forming aid in an amount of 15 
weght % relative to solid content of the lat^, 956 g) was added with water, Compound E (1 .62 g), Compound S (3.15 
g), matting agent (polystyrene particles, average diameter 7 Mm, variation coefficient of 6% for average partide size, 

55 1 .98 g) and polyvinyl alcohol (PVA-235, Kuraray Ca, Ltd., 23.6 g) and further added with water to fomi a coating solu- 
tion tor protective layer (a) on image-forming side. 
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(2) Pneparation of coaUng solution for protective layer (b) on image*ft>rmlng side 

[0310] A polymer latex solution containing copolymer of nnethyl methacfylate/lstyrene/2-6triyfhe9(yl acry!ale/2- 
hydraxyettiyl methacrylate/acryfc add = 58.OT.6^.4/5.1/2 {wl%) (glass transWon temperature: 54«C, sond content 

5 21.5 weight %. average partide diameter 70 nm. conlafning Compound D shown In (6-1 ) as a flhvlbmiing aid in an 
amount of 15 weight % relative to sofid content of the latex, 630 g) was added with water, 30 weight % solution of car- 
nauba wax (Cellosol 524. Chukyo Yushi Co., Ltd.. 6-30 g), Compound E (0.72 g), Compound F (7.95 g), Compound S 
(0.90 g), which were mentioned In the at)ove (1). matting agent (polystyrene partldes, average diameter 7 )jm, 1.18 g) 
and polyvinyl alcohol (PVA-235. Kuraray Co.. Ltd.. 8.30 g) and further added with water to form a coating solution for 

10 protecth^e layer (b) on Image-forming side. 

((Preparation of photothermographic material)) 



[031 1] On the side opposite to the side provided with the back layer of the aforementioned PET support sut>iected 
15 to the heat treatment during transportation, I.e., the side of the support coated with Undeicoat layer (a) and Undemoat 
layer (b), the coating solution for Image-forming layer was coated so that the coated silver arhount became 1 .6 g/^. 
Further, the coating solution for Proteoth^ layer (a) for frnage-tomrting suifeoe was coaled on the frnage-fonning layer 
simultaneously with the coating solution for Image^ixming layer as laminated layers, so that the coated solid content of 
the polymer latex became 1 .31 g/hn^. Then, the coating solution for Protective layer (b) for Image-fomting surface was 
so coated on the coated layer, so that the coated solid content of the polymer latex became 3.02 ^ to prepare a photo- 
thermographic nrraterial. The fOm surface pH of the obtained photolhennographfc material on the lmage*fbnning side 
was 4.9. and the Bedc's smoothness was 660 seconds. Asfbr the opposite surface, the film suifoce pH was 5.9 and the 
Beck's smoothness was 560 secondSL 

[031 21 Samples were prepared with varfous kinds and coated amounts of phenolic reducing agents (compounds of 
25 the formula (I)) and compounds of the formulas (II), (III), (IV) and (V) as in Example 1 so that the samples gawe sub- 
stantially comparative development density to the above sample, and they are evaluated for Image storabOity. 

((Evaluation)) 



30 (1 ) Light exposure 

IP3131 Each photothermographic material was fight exposed for 2 x lO"® seconds by using a laser fight-acposure 
apparatus of single channel cylindrical inner surface type provided with a semiconductor laser with a beam diameter 
(1 /2 of FWHM of beam intensrly) or 12.66 pm. laser output of 50 mW and output wavelength of 783 nm. The eiqsosure 
35 time was ac^usted by controlling the mirror revolutton number, and exposure was adjusted by changing output The 
overlap coefficient of the tight exposure was 0.448. 



(2) Heat development 

40 [0314] The light-exposed photothemiographic material obtained In the above (1) was heat-developed by using.a 
heat-developing apparatus as shown In Fig.i. In which the roller surface rraterial of the heat devefopment section was 
composed of sllteonerutJber. andtheflatsuifaceconsistedof Teflon non-woven fabria The heat devetopmentv^ 
fonned at a transportation linear speed of 20mmr8eoond In the preheating section at 90-11 0<*C for 15 seconds (driving 
units of the preheating sectfon and the heat development sectfon were independent from each other, and speed differ- 

45 ence as fo the heat development section was adjusted to -0.6% to -1%), in the heat development section at ^2(y>C for 
20 seconds, and in the gradual cooling section for ISseconds. The temperature precision as tor the transveme directton 
was±l"a 

(3) Evaluation of heat-developed image storability after storage In dark place 

so 

[0315J The photothemiographic materials subjected to light exposure and heat devetopment vrare evaluated In the 
same manner as in Example 1 . 

[0316] As a result, ft became clear that the photothermographfe materials of the present Invention showed more 
supenor performance compared with comparative examples, and even ultrahigh contrast photothermographic materials 
55 showed superior image storability comparable to that observed In Example 1 . 
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(Example 4) 

[03171 Fourteen kinds of photothermographic materials mre prepared by replacing oompound (11-2) in Sannple 1 02 
with an equimolar anrount of each of the compounds mentioned in Tatile 4. Each photothermographic material was 
5 evaluated for image storabifity (A Dmin) in the same manner as in Example 1 . The results are shown In Tat>le 4. 



Table 4 



13 



SO 



25 



Sample No. 


Compound used in conv 
bination with reducing 
BQent 


Image storabfllty AOmln 


Note 


•tv • 


Ih56 


0.039 


Invention 


402 


11-57 


0.034 


Invention 




it-S8 


0.030 


Invention 






0.022 


Invantion 


405 


11-62 


0.018 


Invention 


406 


lt-64 


0.029 


Invention 


407 


11-66 


0.040 


Invention 


408 


11^9 


0.020 


Invention 


409 


H-71 


0.027 


Invention 


410 


11-77 


0.039 


Invention 


411 


11-81 


0.028 


Invention 


412 


H-84 


0.037 


invention 


413 


lt-85 


0.034 


Invention 


414 


11-86 


0.037 


Invention 



[0318] When a phosphoryl compound having a substltuent at the o-position of phenyl group was used, superfor 
35 Image storabllity was otitalned. 

(Example 5) 

[031 9] A sample of photothermographic material. Sample 501 , was prepared in the same manner as that for Sam- 
40 pie 1 05 prepared in Example 1 , except that the SBR latex used for the photosensitive layer of Sample 1 05 in Example 
1 was replaced with the same weight of latex of styrene (70.5)/tiutadiene (26.5yacrylie acid (3) copolymer (Tg: 23^C, 
average particle size: 92 nm). 

[0320] The surface condition of the coated sample was confirmed to be transparent by visual observation. In Sam- 
ple 502, which corresponded to Sample 501 not containing Compound (11-2). It was confirmed that the film-forming 
45 property and transparency were degraded and haze was increased because a high Tg binder was used. Therefore, It 
was confirmed that Compound (11-2) also played a role of a plasUcizer. 
[0321] Change of color tone in Samples 501 arwl 502 was also evaluated. 

<{Evaluation of Color tone)) 

50 

[0322] Each photographic material was light-exposed and heat-developed (about 1 20'C) by using Fuji Medical Dry 
Laser Imager FM-DP L (provided with a semiconductor laser of 660 nm. maximum output 60 mW (IHB)). and visible 
absorption spectrum of a portion having a density of 1.0 in the obtained Image was determined to obtain chromatlcity 
coordinates in the L*a*b* color space using an F2 fluorescent lamp as a light source. Then, the sample after the treat- 
55 ment was left for one day under fluorescent lighting (1000 tux, 30^. 80%) , and the chromatictty coordinates were 
detemiined for ttie same portion as the portion where the chromatldty coordinates were obtained before irradation. 
Color difference AEab* before and after the inadiation of fluorescent lighting to obtain the magnitude of color tone 
change caused by the Irradiation of fluorescent lighting. If the value of Sample 502 was taken as 1 00, the value of Sam- 



77 



SOOCIO: <EP 10863fOA2J_> 



10 



IS 



20 



30 



4S 



50 



SS 



EP1096 310A2 

pie 501 was 30. Thus, it was confirmed that the change fn color tone was also reduced by using a conipound of the 
present invention. I 

(Example 6) 

[0323] The photothermographlc material of Example 2 according to the present invention was cut into sheets of B4 
size, and 151 sheets of photothermographlc material 1 in 84 size were stacked, packaged with an inner packaging 
material made of polypropylene, and further packaged with an outer packaging material composed of an aluminum 
sheet coated vAth polypropylene over the outskte of the inner packaging material as shown in Fig.i The air space was 
adjusted to be 33% or 10% by controOing the gas sucking pressure when the Inner packaging material was packaged 
with the outer packaging matertel. 

I0324J The space ratio was catoulated as follows. The volume of the outer packaging material (A) was obtained by 
immefsing the packaged material in water. Then, the packaged material was opened, and the specific gravity of the 
inner packaging material was obtained to calculate its volume (B). Finally, from the thickness of the stacked photosen- 
sitive material (C) and the area of the sheets (D). the volume of the photothermographlc material was obtained 
( E = 0 X C ) . and the space ratto was obtained as a value of ( A - B • EyA x 1 00 ). Further, the packaging with the outer 
packaging material was peribrmed under a nitrogen partial pressure of 30% so that the nftrogen partial pressure In the 
outer packaging itiatarial became 80%. Further, the packaging was performed so that the humidity In the package was 
40% RH b/selectingthe atmosphere. The humWity In the package was measured by using a hygrometer Inserted Into 
a small hole opened In the outer packaging material after the photosensitive material was left at 25^ for 10 d^ys. 
[03251 Then, the material was stored in the aforementioned state at 40**C fbr 10 days. The photothermographk: 
materials before and after the storage were fight-exposed and heat-det«toped (about ISO^C) by using Fu|l Medical Dry 
Laser Imager FM-DP L (provkied Mdth a semteonductor laser of 660 ran, maximum output 60 mW (IIIB)). and the 
obtained images were evaluated by using a densitometer. 

[0326] Change in the optteal density b^re and after the storage was cateulated. As a result it was found that a 
smaller space rado gave a snraller change in optbal density. 

Clabns 

1. A photothemnographic nnaterial comprising, on one side of a support, a photosensitive silver hande, a non-photo- 
sensitive saver salt of an organk; add, a reducing agent for sihrar ions and a binder, whk:h is characterized by con- 
taining one or more phenol compounds as the reducing agent and one or more conrv)Ounds satisfying at feast one 
of the foltowing requirements A and B in combination: 
A: the fiydrogen bond formatton rate constant Kf Is 20-4000, 

B: the chemical structure is represented by the following formula (II), (III), (IV) or (V), or has a phosphoryl group: 

txi) Cirx) 

(XV) (V) 



twherein: 

in the formula (II), R^i and R^z independently represent an alkyl gioupk and R» represents an alkyi group an 
aryl group ora heterocyclic group, and t«»o or more of R^i, and R» may !» taken together to form a ring; 
in the formula (III), R" and R» independently represent an alkyl (roup, an aryl group or a h^rocyclie group. 
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and R^' and may be taken together to form a ring; 

in the formula (IVO, R^^ and independently represent an alkyl group, an aryl group or a heterocyclic group. 
R*^ represents an aOcyl group, an aryl group, a heterocycfic group or -N(R^)(R*^ where Rf** and R^^ inde- 
pendently repress an alkyl group, an aryl group or a heterocyclic group, and two or mora of R^, R*^, 
5 R^ and may be taken together to form a ring; and 

in the formula 00 . R^\ R^, R^. R^ and R^ Independently represent a hydrogen atom or a substituent and 
two or more of R^^ R^, R^, R^ and fl^ may be taken together to form a ring. 

2. The phototherniographic material according to Claim 1. wherein the phenol compound is an o-polyphenol com- 
fo pound. 

3. The phototherTnogr£V)hic material according to Claim 2. wherein the o-polyphenol compound is a compound rep- 
resented ty the following fbnmula (I): 

T5 



50 




TO 

25 wherein R"* , R^, R^, R^, R^. R®. R^ and R® independently represent a hydrogen atom or a group ttiat can substitute 
on a benzene ring, and L represents a group -S- or a group -CHR^- where R^ represents a hydrogen atom or an 
alkyl group. 

4. The photothenmographic material according to Claim 3, wherein. In the compound represented by the formula (I), 
30 r2. R*, R^ and R^ are hydrogen atoms, R^ and Independently represents an alkyl group, R? and R* Independ- 
ently represents an alkyl group, and L is -CHR®-. 

5. The phototherniographic material according to Claim 4, wherein R^ and R^ Independently represent a secondary 
or tertiary alkyl group. 

35 

6. The photothermographk: material according to any one of Claims 1-5, wherein the hydrogen bond fbrmatton rate 
constant Kf is 70 to 4000. 

7. The photothermographic material according to any one of Claims 2-5, which contains one or more o-polyphenol 
40 compounds as the redudng agent and one or more compounds having a phosphoryl group in combination. 

a. The photothermographic material according to Claim 7, wherein the compound having a phosphoryl group Is a 
compound represented by the following formula (VI): 




55 wherein R^^ , R^ and R^ independently represent an alkyl group, an aryl group, an aralkyi group, an alkoxy group, 
an arytoxy group, an amino group or a heterocyclic group. 
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(54) Photothermographic material 

(57) Disclosed ts a photothermograpiYk: material comprising, on one side of a support, a photosensitive silver hallde, 
a non-photosensitivc silver salt of an organic acid, a reducing agent for silver ions and a binder, whicii Is characterized 
by containing one or more phenol compounds as the reducing agent and one or more compounds satisfying at least 
one of the following requirements A and B fn combination: 
A: the liydrogcn t>ond formation rate constant iCf is 20-4000, 

B: the chemical structure is represented by the following formula (II), (lit), (IV) or (V) (R^^ and others represent an alkyt 
group etc.). or has a phosphoryl group. According to the present invention, there is provided a photothemriographic 
material that can provide sufficient image density at precticai reaction temperatures (specif icaliy 1 00-1 40^0) with prac- 
tical reaction times (specif cally 1-30 seconds), and can sufficiently suppress coloratk>n of blank portions durfrig storage 
In the dark after development. 
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